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ULTIMATE-LOAD DESIGN 


** Ultimate-Load Theory Applied to the Design of Reinforced 
and Prestressed Concrete Frames.”’ 


By Professor A. L. L. BAKER, D.sc., M.1.C.E. 


96 Pages. 40 Illustrations. 9 Tables. Price 18s. (19s. by vost). 
$4 in North America. 


Design of reinforced and prestressed concrete by the Ultimate-Load Method 
has been used abroad for some years, and will be permitted in the next revisions 
of British and U.S.A. Codes of Practice for Reinforced Concrete. This book 
(probably the first in the English language) on design procedure according 
to this method discusses the probability of failure and its effects, and describes 


how a suitable factor of safety can be decided upon. 


The conception of plastic 


hinges enables full use to be made of this method. 


(I) Factor or SaFety.—Definitions. | 
Assumed strength of concrete. Factors 
affecting ultimate strength. Determin- 
ing the factor of safety. Load factors of 
safety based on an assessment of condi- 
tions and consequences of failure. 


(II) ULTIMATE STRENGTH IN BENDING 
OF REINFORCED AND PRESTRESSED | 
Brams.—Basic assumptions. Balanced 
design. Derivation of general forraule. | 
Factors governing ultimate strength 
in bending. T-beams and I-beams. | 
Example. 


(III) Prastic DEFORMATIONS OF 
HINGES AND MEMBERS.— Tensile hinges. 
Compressive hinges. Values of EI in | 
plastic, elastic, and cracked conditions. 
Effect of position of neutral axis. 


(IV) THEory or Plastic HINGES AND 


| THE ULTIMATE STRENGTH OF FRAMES.— 


Design procedure by trial and adjust- 
ment. Basic assumptions and explara- 
tory notes. Selection of positions of 


_ hinges and values of bending moments. 


Examples of general method of checking 
and adjusting plastic hinges. Example. 


(V) ExprEssIons FoR ROTATIONS OF 
Prastic Hinces.—Calculation of 4-bay 
frames. General analysis. Example. 


(VI) ExXaMPLes AND APPLICATIONS OF 
Puastic Hinces. -- Continuous rein- 
forced and prestressed beams. Pre- 
stressed precast beams. Arches and 


| building frames. Load-factor method. 


Shearing stresses. Bending and com- 
pression. Plastic hinges in slender 
columns. Design of frames. 








ORDER 
To CONCRETE PUBLICATIONS, 
Ltd., 
14 DARTMOUTH STREET, 
LONDON, 8.W.1, England. 


Please send........copy (copies) of 


** Ultimate-Load Theory Applied to 
the Design of Reinforced and Pre- 
stressed Concrete Frames,’’ by 
A. L. L. Baker. 


198s. by post. 4 dollars in Canada and 


U.S.A. 
A remittance for 


FORM 
BLOCK CAPITALS PLEASE 





Remittances from Canada and U.S.A. 
may be made in the ordinary way by draw- 
ing a check on the customer’s bank made 
payable to Concrete Publications, Ltd., in 
ae sag and cents or by International Money 
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Built in 6 days with Prometo Forms 


This 100-foot high silo for the Liverpool Grain 
Storage and Transit Company Ltd., took exactly six 
days and nights to build. The Prometo Moving Forms 
rose under hydraulic pressure at a rate of 
17-f. per day. William Thornton are the 
sole U.K. licensees for this Swedish 
method of rapid and reliable 
monolithic construction 
in concrete. 


William THORNTON & Sons Ltd 


38 WELLINGTON ROAD - LIVERPOOL 
LARK Lane 1921 (4 lines) Telegrams: “Therapoo! Liverpee ” 





DEFECTIVE ORIGINAL. 


SR opm nee 
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YORKSHIRE 
HENNEBIQUE 


Contracting Co. Ltd. 





ESTABLISHED 1904 


CIVIL ENGINEERING 
CONTRACTORS 


HEAD OFFICE : 


HENNEBIQUE HOUSE 
The Mount - York 


Telephone : YORK 54656 (4 lines) 





Branch Offices : 
HvuLt: 30 WINCOLMLEE. Telephone: Hull 33501 


LEEDS: Royps Works, LOWER WorRTLEY, LEEDS 12. Telephone: Leeds 637891 | 
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Reinforced concrete bridges 
in Portuguese East Africa, 
designed by the Public Works 
Department. Above, a 
completed bridge over the 
Revue River and below, a 
three-arch span bridge under 
construction over the 
Messica River. 








LAING Building and Civil Engineering Contractors 











JOHN LAING AND SON LIMITED + GREAT BRITAIN « CANADA + UNION OF SOUTH AFRICA » RHODESIA 
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ROLLER and ROCKER 
BEARINGS for CONCRETE 


BRIDGES and STRUCTURES 


Consulting Engineer: 
Donovan H. Lee, B.Sc. (Eng.), M.1.C.E. 





All types can be supplied, including multiple roller bearings 
with rockers, single roller bearings, rocker bearings and 


hemispherical bearings. 


JOSEPH WESTWOOD & CO. LTD. 


Bridge and Constructional Engineers, Manufacturers of Mechanical Grabs, 
Pressed Steel Troughing and Sheet Metal Equipment. Stee! Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14 























SHUTTERING 














Timber 


& PLYWOOD 


FOR CONCRETE 
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Contractors and Agents for Hydro-electric Schemes, Atomic 
and other Power Stations are satisfied users served by 
our delivery network which covers Scotland. Repetitive use 
may be increased by having structural timbers ‘‘ TANALITH ”’ 
impregnated. 


Brounke 


AND /AND COMPANY LIMITED | ee 








CITY SAWMILLS 
PORT DUNDAS GLASGOW 


Phone: DOUglas 733! (i0 lines) Grams: ‘‘ BROWNLEE’’ GLASGOW 


BRANCHES : GRANGEMOUTH AND KILMARNOCK 
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POWER 
BAR CUTTERS 


The BRRL.SA model, illustrated above, will meet all require- 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Let us send you full details. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Chatham 45580 Telegrams: Cembelgi, Chatham. 








: 
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THE CEMENT MARKETING COMPANY LIMITED 


announce the promotion of a 


COMPETITION 


for the design of a 


Reinforced Concrete Factory Building 


First Prize £1,000 
Second Prize £500 
Third Prize £250 


Assessor—Edward D. Mills, F.R.I.B.A., assisted 
by Ove Arup & Partners, who will advise on 
the engineering aspects of the Competition, and 
Mr. Leslie W. Clark, who will advise on the 
estimates of cost. 


OBJECT OF COMPETITION 

On many new housing estates, and in the New Towns, industrial areas are being 
developed to provide work for the inhabitants of the district. Many of the 
industries attracted to these areas can be housed in a ‘ standard ° factory which 
can be equally satisfactory for a wide variety of light industrial processes. The 
object of this competition is to produce attractive and imaginative designs for 
such a ‘ standard’ factory, exploiting the various uses of concrete (precast, 
prestressed, in-situ reinforced concrete, etc.—making the fullest use of pre- 
fabricated members suitable for-repetitive production) in solving the structural 
and cladding problems which arise. The promoters are seeking designs for 
economical structures which at the same time would add to the amenities of 
an industrial area. 


Designs will be judged from both architectural and engineering standpoints, 
with particular regard to the adaptability of the buildings, fire resistance, ease 
of maintenance, and flexibility. It is intended that entries should be submitted 
as the joint work of architects and engineers. 


CONDITIONS OF ENTRY 
The Competition is open to architects, architectural students, and engineers 
resident in the British Isles. 


CLOSING DATE—Ist April, 1958. 
All qualified to enter this Competition are invited to 
write for the conditions to 
THE CEMENT MARKETING COMPANY LIMITED 
Publicity Department, 
Portland House, Tothill Street, 
Westminster, S.W.1. 
Telephone: ABBey 3456 
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TUDO GER 


IMMERSION VIBRATOR 


AVAILABLE WITH GRINDING ATTACHMENTS 







Here is an immersion vibra- 
tor that will cut your con- 
creterplacing costs in a half- 
dozen ways. High vibrating 
frequencies of up to 12,000 
r.p.m. give stronger concrete 
and speed up placing—and 
you can strike shuttering sooner. At the 
same time, the ‘ Humdinger’ flexible 
shafts operate at QUARTER SPEED. 
And this means longer life and less maintenance—the drives 
just keep on running week after week. 

Plant records prove that contractors and civil engineers are 
changing to ‘ Humdinger’ after seeing the difference they 
can make in concrete placing. Prove it for yourself by 
using one on your next vibrating job. You can have a 
*‘ Humdinger ’ on trial or hire (with option). 


PETROL AND ELECTRIC MODELS AVAILABLE 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., PORDEN ROAD, BRIXTON, LONDON, S.W.2 Telephone: BRixton 3293 (9 lines) 


Buy *) and you buy RELIABILITY 
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For design 
and erection 
of concrete 


structures 











CONCRETE SERVIGES © ous: scars 


BOROUGHBRIDGE ROAD 
LIMITED YORK Telephone: 78475 
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COAL BLENDING * 
BUNKER 


FOR 
WOODALL DUCKHAM CONSTRUCTION COMPANY LTD 
AT JOHN LYSAGHT'’S SCUNTHORPE WORKS LIMITED 








PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736! 
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MILBANK FLOORS LTD., RIVER HOUSE, EARLS COLNE, ESSEX 





% 
DU RAJOINT IS INVALUABLE 


FOR THESE TYPES OF JOBS... 












Wherever a tough, watertight concrete expansion joint is required, 
Durajoint is the ideal material. It has been specified for many 
important installations such as :— 


THE ST. LAWRENCE SEAWAY SCHEME, CANADA. SEWAGE SCHEMES AT MAPLE CROSS, 
BRACKNELL, DUNSTABLE. POWER STATIONS AT PORTISHEAD, MARCHWOOD, 
DRAKELOW. RESERVOIRS AT KINGSTON-UPON-HULL, HUDDERSFIELD, DERBY. 
WATER STORAGE UNIT AT COLERAINE. DEPARTMENT STORE, STOCKHOLM, SWEDEN. 


*% Awatertight PVC expansion joint for concrete which will withstand pressures of up to 
150 1b/sq. in. or 350’ head. Durajoint is resistant to water, acids and alkalis, impervious to 
weather and stable at high and low temperatures (100°C. to —20°C.)*. You will find full 
technical details in our booklet *“‘Durajoint”’ copies of which are freely available on request. 
*An Arctic Grade is available to withstand temperatures from 100°C. to —60°C. 

“Durajoint” is a registered trade name. 


There ts nothing to compare wilt: DURAJOINT 
THE MICANITE & INSULATORS CO., LTD., 


EMPIRE WORKS, BLACKHORSE LANE, WALTHAMSTOW, LONDON, E.17. . 4 
Telephone: Larkswood 5500. Telegrams: “Mytilite”, Easphone, London. 





























Novemser, 195775 CONCRETE AND CONSTRUCTIONAL ENGINEERING xv 


WeYre€ —the 


board you can 
trust for so 


many jobs 


















Rely on WEYROC MAN-MADE TIMBER to 

measure up to the job. For load-bearing or space-filling 
WEYROC boards 8’ x 4’ and 4”, &” or 2” thick, 

will always serve you well. 

Natural Weyroc takes all normal finishes readily. For extra 
speed, use Paper-Surfaced Weyroc—it needs no filler. 

For beauty, there are the two veneered grades—delicately 
grained English Oak or Dark Sapele Mahogany, 

each backed with a compensating veneer. 









Keep some 


weur 


in your store 





(REGO) 


THE AIRSCREW COMPANY & JICWOOD LIMITED 
WEYBRIDGE - SURREY - Tel: WEYBRIDGE 2242/7 
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JOHN. L. BAIRD 
Pioneer of Television’ 


Taking thought... 


The deep contemplation of great minds may seem to have little in common 
with the man of action—yet all practical projects have their origin in the 


mind of man, and great modern engineering achievements must be based 
cn profound scientific thought. 


4 


Large modern structures—dams, bridges, causeways and the like — require 


the up-to-date and efficient designs, methods and materials implicit in the 
use of prestressed concrete. 


The thoughtful engineer will demand the finest materials, including 


HIGH-TENSILE STEEL WIRE Our, Nezo Publication 


“WIRE 


developed specially by British Ropes Limited , CONCRETE” is 
now avai ‘opies 
FOR PRESTRESSED CONCRETE “i mene 


BRITISH ROPES LIMITED 








WIRE SALES HEAD OFFICE — DONCASTER TELEPHONE: DONCASTER 4010 
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BUCKLERSBURY HOUSE TO 
STAND ON 3,500 BORED PILES 
















This is the site on 
which the Temple of : 
Mithras was dis- 
covered, 











This important Office Building in the City of London, I7 storeys high 
including the basement floors, is supported on Cementation Bored Piles. 
Approximately 3,500 were constructed well within the contract time 
despite the fact that delays were unavoidably occasioned by the delibera- 
tions on the fate of the Mithras Temple discovered on the site and other 
major difficulties inevitable on such a large site. 


The construction of a surrounding wall to retain the adjoining Queen 
Victoria Street, Cannon Street and Bucklersbury, was greatly facilitated 
by the use of our bored piles. 


The close proximity of important buildings, including the Mansion 
House, and services such as the Underground Railway, made it necessary 
to reduce noise, vibration, etc., to an absolute minimum. 


| 
| 





HEAD OFFICE: 20, ALBERT EMBANKMENT, S.E. II. Tel.: RELiance 7654 
OFFICE & WORKS : BENTLEY WORKS, DONCASTER 
Telephone: Doncaster 54175 and 54136 
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NO COLD CHISELLING! 
NO GROUTING IN! 
NO WAITI NG for cement to harden ! 


FOR SPEED If you grout in ragbolts 
for fixing a machine you have to 
wait at least 3 days before this 
machine can be put into produc- 
tion. If, on the other hand, you 
use Rawlbolts the machine can be 
put into production in much less 
than 3 hours. Quite apart from 
this you can move the machine to 
another position without causing 
damage to the floor should this 
subsequently be proved desirable. 


FOR STRENGTH Rawlbolts have 
earned a sterling reputation for 
strength and reliability through- 
out the world—they are used by 
the million every month. Rawl- 
bolts grip by expansion—their 
strength as a fixing is based on the 
enormous compressive strength 
of concrete itself. There are 2 
types—as illustrated—loose bolt 
type shown on left and bolt 
projecting type on right. 


Write now for the latest Rawlplug 
literature and chart on Rawlbolts 
and many other time-saving fixing 
devices. 


hole-boring there’s a big range | signed by the world’s leading 
of hi efficiency Rawlplug | specialists in fixing methods 
tools for use by hand, electric | for maximum performance 
or air power. All are really | and maximum economy. 
THE WORLD’S LARGEST 
Bsas MANUFACTURERS OF FIXING DEVICES 
THE RAWLPLUG COMPANY LTD., CROMWELL ROAD, LONDON, S.W.7 


TOOLS THAT SAVE TIME. For | tough, jong-tening tools, de- RAW L PLU G 
“is ; ae c 
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Architect : J. Nelson Meredith Esq., F.R.I.B.A. City Architect. Consulting Engineers: Messrs. 
Clarke Nichols & Marcel. Heating & Electrical Consultants : Messrs. H. C. Barratt & Partners. 


Barton Hill Redevelopment, Bristol 


This 1§-storey block is the first part of a redevelopment scheme at present 
being carried out for the City and Council of Bristol. It has been progressed 
to this stage in 11 months and is a good example of Cubitts’ use of precast 
and in situ concrete to provide a composite building. The site precasting yard 
can be seen in the foreground. The substructure of this block includes a 


boilerhouse which will serve a number of blocks to be built subsequently. 


Sees - 


HOLLAND & HANNEN AND CUBITTS LIMITED 


$T. MARY’S ROAD, GARSTON, LIVERPOOL 19. TEL. GARSTON 1588 


HEAD OFFICE: ONE QUEEN ANNE’S GATE, WESTMINSTER, LONDON, S.W.I 
UNITED KINGDOM AND OVERSEAS TGA C2665 
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Contractors ; Messrs. William Cowlin & Son Ltd. 


The factory and warehouses of The Metal Agencies 
Company Limited are a masterpiece of good planning and 
excellent design : recent extensions have increased the covered area to 
over 7 acres. For all floor toppings, mass concrete, retaining walls, etc., 
No. 1 Metallic Liquid has been exclusively used. The concrete floors have been made hard, 
dustless and waterproof and capable of withstanding exceptionally heavy wear and tear ; whilst 
the foundations and retaining walls have been made thoroughly waterproof. For over 40 years No. 1 
Metallic Liquid has been consistently specified by Architects and Contractors. It is the 
only admixture SOLD UNDER GUARANTEE. 


From 5 | m Per gallon Special prices for large contracts 
WRITE NOW FOR BOOKLET 56 GIVING FULL DETAILS 


GEORGE LILLINGTON & CO. LTD. 


Li * iT ' n g Tt n Ss WILLOW LANE, MITCHAM, SURREY 


1 METALLIC LIQUID Tel : Mitcham 1066 
For Scotland : 42 High Street, Greenock. Tel : Greenock 20175 


AP2394 
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Flats for the L.C.C. at Roehampton 


Tall buildings at high speed and low cost. Wates have the 
plant, the organisation and the know-how. Add to this 
early collaboration with the owner, his architect and his 
engineer, and the building goes up on time and within the 
budget. Quick completion means earlier revenue. 


Ideas become concrete when 


wares EXE 


WATES LTD Building & Civil Engineering Contractors 
HEAD OFFICES * 1258/1260 LONDON ROAD 
LONDON BIRMINGHAM 











S.W.16 ° Telephone: POLlards 5000 
DUBLIN NEW YORK 
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ECONOMY IN HANDLING 









































e 
“ During the years We hav 


been using LISTER ass 
their unfailing reliability 2" 

e 

low running costs hav 

ibu 

directly contr! ‘a 
sei of our organiza 

tion”. 

Mr. Hay 3 
The Limmer 
Lake Asphalt Co. — 

Precast Concrete Works, 


Parkstone, Dorset: 


Trinidad 


(Above) Concrete slabs in the green 
state are being taken from the 
press shop by a LISTER 2-ton 
elevating truck. The slabs are 

left to mature on the stillage, and 
the truck returns for another 

load. 


; (Left) Another LISTER truck delivers 
a stillage laden with matured slabs to the stock yard. The stillage remains for 
unloading while the truck brings another load. 


LISTER 
AUTO-TRUCKS 


R. A. LISTER & CO. LTD., Dursley, Gloucestershire 
Phone: 2371. Telex : 43-230. Telegrams: Machinery, Dursley 
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Dor curves 






























































It's very settling to ask Ford about their range of Industrial Engines. 
They've a pretty range of curves—performance, torque, fuel and 
B.H.P., covering Petrol and Vaporising Oil Engines from 12 to 58 
B.H.P. (Diesel 23 to 52 B.H.P.). World-wide Service clinches the matter 
...in fact whenever there’s a question of curves... 


kof BOO 


All enquiries, prease, to your nearest Dealer or to:— 
Parts Division. Domestic Industrial Unit Sales Dept. G8 
Ford Motor Company Ltd - Aveley Depot - South Ockendon - Romford - Essex - England 
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The reinforced concrete frame of a ten-storey block of flats for Battersea Borough Council 


Borough Engineer and Surveyor : H. Atkinson, Esq., A.M.1.C.E. Architect: W. R. Fowler, Esq., A.R.I.B.A. 
Consulting Engineers: W. V. Zinn & Associates. Assistant in Charge: W. J. James, Esq 


RUSH & TOMPKINS LTD. 


Building & Civil Engineering Contractors 


siOcuP LONDON ° DURBAN . EDMONTON, ALBERTA 
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have been regularly used 


eeeee*eseceseeseeeseeseenesmsenenseeeeeseeeeeneeee @ 


by leading Contractors for 


eeeeee*eeseseeesdseeseeeseseeseseseeeeeee?s: ® 


reinforced concrete work 


®eeeeeoeeeseeee1ee*edsdveeeseesveeseeseseseeee7ee#?eetee#e?@ 


since 1903 


We were the pioneers in the supply of steel bars for reinforced concrete 
work and have given to the industry over 50 years of unbroken ser- 
vice, unequalled for quality and dependability. Contracts on which 
WHITEHEAD STEEL have been used include some of the largest and 
most important in the country. 


We can supply bars bent to shape, hooked, etc., 
in accordance with Contractors’ requirements, 
at reasonable charges. 


LONDON OFFICE: Steel House, Tothill Street, S.W.!. Telephone: Whitehall 2984. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412-3. 
MANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 3172. 

GLASGOW OFFICE: 50 Wellington Street, C.2. Telephone: Central 1528. 
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% Shaded portions in- —— oe 
dicate major areas 
known chemically and Consett © ° \ Shields 
geologically to contain Durham 
sulphates in the soil. eo? 
Unshaded portions are Stockton-on-Tees 
not necessarily free ( 
from sulphates as local 
conditions (e.g., back- Ye, 
filled pits, made YR 
ground, sites of old Lancaster 4 
chemical works, land Leeds 
contaminated by trade \ckpool Burnley Bradford 
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considered and each , Wigan eBarnsle 
site examined accord- 2 ° - 
ingly. Poe Atanchester Shad 
wr ; inspicld © 
Holy or fe Nottingham, 


itchunch “ 
Ellesmere of oe Derby 


4 


SSSHH8888 





Newtowne Birmingham o Comgutry 
Aberystwyth Droitwich e < 























~Barmouth “Shrewsbury “Nuneaton 4 






















































































/ 
° 
Zs eTregaron | re 
= Cardigan Brecon. LA Sats 
e Carmarthen Civengester 
Loughor *Aberdare } 
wansea |Card Martbor: 
= fre ) eT whridge Pander / 

oe yells « . Salisburye > otierhaner Horsham ay 
a “7 = Glastonbury” =“) » D> Brighton 
_a Barnstaple Taunton yr. Prstouth 

Exeter, cr instr *?D, # oe = ~ San =] 


It is well known that soluble sulphates present 
in the soil are liable to cause disintegration 
of concrete made with ordinary Portland 
cement. With ‘SULFACRETE’ Sulphate 
Resisting Cement, concrete can be made 
proof against concentrations of sulphates in 
terms of sulphur trioxide up to 0.5% by 
weight in ground water and 2.0% by weight 
in soil or clay. 









































7 YEAR TESTS. These two concrete cylinders, 
12 in. by 6 in., were immersed for seven years in 
a sodium sulphate solution where the equivalent 
SO, content was 500 parts per 100,000. The left- 
hand cylinder was made with ordinary Portland 
Cement, that on the right with ‘SULFACRETE’ 
Sulphate Resisting Cement. 








Write for full details to: 
THE CEMENT MARKETING CO. LTD., Portland House, Tothill St., London, S.W.1. 
G.& T. EARLE LTD., HULL. 
THE SOUTH WALES PORTLAND CEMENT & LIME CO.,LTD., Penarth, Glam, 
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CONCRETE PILING LTD 





Specialists in the construction of all 
forms of reinforced concrete struc- 


tures and civil-engineering projects. 
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CONCRETE PILING LTD 


CIVIL ENGINEERING CONTRACTOR 


/ 10 Westminster Palace Gardens, Artillery Row, London, S.W.|. Phone Abbey 1626/7 
P4221 
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Prestressed Concrete Duct Grouting 
NORTHAM BRIDGE - SOUTHAMPTON 


Precast Sections Prestressed together by Freyssinet 
System and Cable Ducts Colgrouted 





a. 
ie 


Consulting Engineers: 
Rendel, Palmer & 
Tritton. 





Contractors : 
Christiani & Neilsen 
Limited. 


ES pige 9t oS ET 
; ie ee ee : ’ 
AF ~ 








Mobile Grouting Units with skilled operators 
are available in the United Kingdom at a fixed 
daily charge. Upwards of 60 ducts usually 
grouted per day on site. 





Colcrete Equipment is used extensively for 
the grouting of Post Tensioned Prestressed 
Concrete Cable and Bar Ducts. Both hori- 
zontal and vertical ducts can be filled com- 
pletely and sealed off under controlled 
pressures of up to 125 p.s.i. using sanded 
grout or expansile cement slurry or low 
water/cement ratio. 





* 


PLANT son J @L@] HG 4-4 6 aa Bek 


OVERSEAS 








GUN LANE - STROOD + KENT ~-_ Tel.: Strood 78431-2-3 
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HISTORICAL HYPOTHESIS NUMBER 14 


Appius Claudius 


Came 








SEE OUR EXHIBIT 


STAND 583 


BUILDING 


EXHIBITION 


OLYMPIA 
NOV. 13-27 


straight to 
| the point 

















eee 5 U t his famous Appian Way of 2,267 years ago must 
have caused his poor Charioteers a bruise or two. 


How glad he would have been to use present day concrete cured 
with SISALKRAFT Blankets. Their toughness and ease of handling 
simplify and speed-up road making; a safeguard against winter 
frosts and assured curing in summer heat. 
He would have marvelled, too, at the strength of Subsoil grade 
SISALKRAFT, which takes such good care of the under- 
: side of concrete, reducing sub-grade friction, ensuring 
FT maximum strength and protection from impurities. 





A product of BRITISH SISALKRAFT Ltd. 


Please ask for information and samples. 


SOLE DISTRIBUTORS 





J.H.SANKEY & SON. L!?| 





ESSEX WORKS, RIPPLE ROAD, BARKING, ESSEX 


Established over a century Phone: RiPpleway 3855 Grams: Brickwork, Barking 











High Strain 
patented 
Steel Wire —— 
for 
Prestressed 
Concrete 
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TRUBRITE STEEL WORKS - MEADOW HALL - SHEFFIELD 
Tel. : Sheffield 387272 


Londen Office: Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel.: Temple Bar 7187 
& 7188. Birmingham Office: 191 Corporation St., Birmingham 4. Tel.: Central 6801 & 6802 
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WOODEN 


TROUBLE-FREE 


MOULDS 


The mould illustrated below was supplied by us to Concrese Development Co., Ltd., for producing 
75-ft. precast reinforced concrete posts for Messrs. Holland & Hannen and Cubitts, Ltd. 

























SUB-LET YOUR 
MOULD CONTRACTS 


and save time, labour, and money on your contracts. 





moulds for all precast structural 
members and other concrete units 


An exacting service for the supply of wooden moulds is now available to all Contractors engaged in 
producing on the site precast concrete for frame structures and other types of buildings. We are 
fully equipped to produce moulds to your design—however intricate—for all classes of precast concrete, 
which we guarantee to be accurate in every detail and strongly constructed to give the maximum 
number of castings. Economical prices and early delivery assured for contracts in any part of the 
country. We also specialise in the supply of ready-to-use timber shuttering to any design. 


MAY « BUTCHER LTD 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 698 
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AERATED CONCRETE 
for 


Panels for 
thermal insulation 


made easily and efficiently 3 e * : 
with he 


a foaming agent with the highest 
expansion compatible with foam stability 


Aphrosol FC can be used in a conventional non-tilting 
drum mixer to prepare aerated concretes of dry density 
down to 75 lIb./cu. ft. 

Ultra-lightweight aerated products are prepared by a 
pre-formed foam method using an easily built pre-foaming 
device—an economical method suitable for all densities. 
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. «. this NEW PUBLICATION gives the 
solution to most foundation problems 
send for your copy NOW! 


et LAL, «THE FRANKI COMPRESSED PILE CO. LTD + 39 VICTORIA STREET - LONDON + SWI 
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.. « Heard of 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


| 


PEDATIFID | 


foundations ? 
— the unique 


PYNFORD 


method of 


NEUTRALISING 
SUBSIDENCE 


Meet us at 


STAND 587 


Grand Hall Gallery, Olympia 
during The Building Exhibition 
(Nov. 13-27th) 


where exhibits include Jacks, 


Jacking Apparatus, Underpinning Stools, etc., 


and where we shall be pleased to advise 


on all foundation problems. 


Pynford Limited | 


Foundation Engineers Patentees 


74 LANCASTER ROAD 
STROUD GREEN, LONDON N.4 
Tel: ARChway 6216/7 


Free Brochure on Application 
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BARRA FROST 


BEATS THE WEATHER! 
== 

















An Expandite 
Concrete Additive 


Normal Concreting 
work continues 
throughout the winter 


BARRA FROST halves the setting and 
curing time. 


BARRA FROST combats cracking and 
crazing. 


BARRA FROST increases weatherproof 
quality of concrete. 


BARRA FROST is dissolved with the 
gauging water in the proportion of 1 gall. 
Barra Frost to 10 gall. gauging water. 





MANUFACTURED IN THE UNITED KINGDOM 
BY ARRANGEMENT WITH MEYNADIER 
& CIE, A.G., ZURICH, SWITZERLAND 


4 PA NDI TE 


CHASE ROAD, LONDON, N.W.10 
Tel : ELGar 4321 (10 lines) 
ASSOCIATES AND DISTRIBUTORS 
THROUGHOUT THE WORLD 
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There's no limit 


to the Support 


you.can get from 


“> MILLS 


Mills Scaffold Structure at the Esso Refinery, Fawley. 


MILLS Steel Scaffolding 


For rapid assembly, economy and sheer strength, builders all 
over the world use Mills Steel Scaffolding. Mills standard steel 
tubing has a high strength-to-weight ratio, giving firm support 
with maximum safety (it complies with B.S. 1139-1951). The 
Mills 90° Clip is simply designed to speed erection. It is fastened 
with a few turns of a }” spanner—the only tool required for the 
whole range of Mills fittings. The Mills 90° Clip gives greater 
grip as load increases, keeping scaffolding framework rigid and 
completely safe. 


MILLS SCAFFOLD CO. LTD. A subsidiary of Guen, Keen & Nettlefolds, Lid 
Head Office: Trussiey Works, Hammersmith Grove, London W.6 (Riverside 3011) 
Depots: BIRMINGHAM - BOURNEMOUTH - BRADFORD - BRIGHTON ~ BRISTOL 
CANTERBURY - CARDIFF - COVENTRY - CROYDON ~ HASTINGS « HULL ~ ILFORD 
LIVERPOOL - LONDON * MANCHESTER - MIDDLESBROUGH * NEWCASTLE * PLYMOUTH 
PORTSMOUTH ~- PRESTON - READING - SHEFFIELD © SOUTHAMPTON * SWANSEA 
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accurate particle size analysis 


Vibration alone or hand shaking is not sufficient for accurate 
particle size analysis of materials. Vibration alone is more inclined 
to aggregate the particles. The Inclyno Test Sieve Shaker ensures 
perfect segregation of the various particle sizes in the shortest 


possible time having a double movement of gyrating and jolting 
the test material. 


The Inclyno Test Sieve Shaker is an essential unit for all laboratories 
and is standard equipment in many Government laboratories, 
nationalized industries and industry in general. 


Operated by a fractional h.p. motor and supplied complete with 


automatic time switch covering test periods up to 60 minutes. 
Models available for all sizes of standard test sieves. 


INCLYNO 


TEST SIEVE SHAKER 
Write or telephone Crawley 25166 for List IN 16/1 
THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD - CRAWLEY - SUSSEX 
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RANALAH 


STEEL MOULDS 





BUILDING SLAB MOULD 


Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950. We make a speciality of the prompt 
delivery of radius kerb moulds. Other moulds ex stock or in a few days. 
Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 


RANALAH 








STEEL MOULDS LIMITED 


43 DEVONSHIRE PLACE: BRIGHTON ‘SUSSEX: Tel: 22191/4 
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COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. GHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAiLsworth 1115/6 


LENSCRETE 


GLASS lg FERRO- CONCRETE 


SHELL 
ROOF 


CONSTRUCTION 


LENSGCRETE LID. a" 


66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 
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REINFORCEMENT 
M- CALLS 


* Matobar ’ Welded Fabric Reinforcement 
can be supplied in 

rolls or sheets for 

all types 


of reinforcement construction. 


McGALL & GO. (SHEFFIELD) LTD. P.0. BOX 41 
SHEFFIELD ENGLAND 


Telephone : Rotherham 2076 (P.B.Ex. 8 lines) 


London Office : 8-10 Grosvenor Gardens, S.W.1. Tel : Sloane 0428 
Birmingham Office : 83 Kineton Green Road, Olton, Solihull. Tel : Acocks Green 0229 
Portsmouth Office : 23-25 Spur Road, Cosham. Tel : Cosham 78702 
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Specifically designed for use in 
industry and agriculture 


Introduced in 1948, the 4-wheel drive Land-Rover has won a world-wide 
reputation for toughness and reliability. In industry, the versatile Land-Rover 
takes labour, stores and machinery to remote, roadless sites and tackles the 
toughest assignments with good-humoured eas3. On the land, it is indispensable 
for carrying loads, towing, ferrying men and materials about the farm, and asa 
source of mobile or stationary power capable of operating all kinds of machinery. 

The fact that it has also been called up in its thousands for service with the 
armed forces of the free world is a remarkable tribute to Rover engineering and 
to the Land-Rover’s road and cross-country performance. 


There’s no substitute aS 
for the 4-wheel drive LAND 
‘ PETROL or DIESEL 





By Appointment 
to Her Majesty Queen Elizabeth II 
Manufacturers of Land-Rovers 
The Rover Co. Ltd. 


THE ROVER COMPANY LTD - SOLIHULL - WARWICKSHIRE &Nd DEVONSHIRE HOUSE - PICCADILLY - LONDON 


CVS-196 





epee 











Novemser, 19577 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


This one-inch head pneumatic 
immersion vibrator solves all 
problems in obtaining efficient 
vibration of thin concrete mem- 

bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 
be interchanged in a few 
minutes for a more power- 

ful 14” or 2)” dia. head. 


NEEDLE ; The weight of the type 
AS 30 is only 15 Ib. and 
, its frequency is 12,000 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 
or prestressing wire 


Our range of immersion vibrators also Includes the Giant pneumatic vibrator 
with a 4-in. head, the General-Purpose pneumatic vibrator with a 23-in. head, 
and the Lightweight electric vibrator with heads ranging from !4 in. to 3 in. 
diameters, which is also available with petrol engine. 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408! -3 
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Steel 


Reinforeement 


-.- bent... bundled... labelled 


Delivered to site ready for fixing e 
No loss of time in checking and sort- 
ing material e No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Ceonstructien. 


F.¢6. SOMES 


AND COMPANY L'aertée © 


REINFORCEMENT ENGINEERS 


HEAD OFFICE: WOOD LANE, LONDON, W.12 . Telephene : SHEpherds Bush 2020 
SOUTH WALES OFFICE: 

2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF . Telephone : Cardiff 28786 
REINFORCEMENT DEPARTMENT: 

17 BUCKINGHAM PALACE GARDENS, LONDON, S.W.1 . Telephone : SLOane 527! 
WORKS: Shepherds Bush, London. Neasden, Middlesex. Treorchy, Glamorgan 


All reinforeement enquiries please, to: 17 Buckinghcoam Palace Gardens, London, $.W./ 


00 


GROUP 
Ss 








ail 


544/9ms9 
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ECONOMICAL 
BRIDGE REPAIRS 
BY GUNITE AND 
CEMENTATION 


The small illustration inset 
shows the cracked and spal- 
ling soffit of Glazebury Bridge 
prior to repair. 


The large illustration shows 
the bridge after the masonry 
had been consolidated by 
injecting cement grout and 
a 3-inch thick reinforced 
gunite ring had been applied 
to the arch soffit. 

This forms part of a major 
scheme of improvement 
works on the River Glaze. 

Engineer: Mr. ]. T. Firth, B.Eng., Our descriptive leafiet “Strengthen- 


M.1.C.E. (Engineer to the Mersey ing Bridges and Culverts”’ is sent 
River Board). free on request. 


, WHITLEY MORAN & COMPANY LIMITED 


Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL, 3 
Phones: CENTRAL 7975/6 Grams: GUNITE, LIVERPOOL, 3 












GLASCRETE : Z 


at 
St. Basil’s Church 


BASILDON 


Architects 
Messrs. Burles & Newton 
A.A.R.1.B.A., A.M.T.P.L 


The entire natural lighting to this 
church is provided by Glascrete 
windows of which this end feature _ 
is an interesting example. Con- 
crete Tracery tothe baptistery and 
doorways further illustrates the 
adaptability of Glascrete. 


J. A. KING &C° LT 


18] QUEEN VICTORIA STREET 
LONDON, E.C.4. CEN. 5866 
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SYONE COVERING PALIT 


WHAT IT Is - AND HOW TO APPLY [T 





THIS BOOK witl TELL YOU 


You will find this booklet very useful. 
It describes the complete range of Stic B 
STONE COVERING—Fine Stipple 

Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 


impressive results that were achieved. 





Please write to our London office, when a 





a, 
Pht ss 


Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


99 WANDSWORTH ROAD, VAUXHALL, LONDON, S.W.8 
Telephone: RELiance 5566 


yg 
7 agp 


STONE COVERING—Coa 
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No. 7 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


SPILLWAY ARCHES 


CLAERWEN DAM 














~<a 








Prestressed 
concrete 


increases strength and 
speeds construction 


Sponsor: Crry OF BIRMINGHAM 
WaTER DEPARTMENT. 


Designers: THE PRE-STRESSED 
Concrete Co. Ltp., Lon- 


Don, S.W.1. 

Consulting Engineers: Sr 
LAM HALcROwW & 
PARTNERS. 


Contractors: EDMUND NUTTALL 
Sons & Co. (LONDON) LTD., 
Lonpon, S.W.1. 





Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil engineers have specified 
“Wire by Johnsons’. The reason is quality 
built up on early experimental work with those 
specialist designers who studied and worked 
in the Continental development of this new 
building technique. 

Johnsons have a long record of “Firsts”’ 
including indented wire for greater bonding 
and coils of 8 ft. diameter, from which the 
wire pays out straight. 


wire was essential — 


Yolnsons. the choice! 





Richard Johnson & Nephew Ltd., Manchester, 11 Telephone: East 1431 


xlviii CONCRETE AND CONSTRUCTIONAL ENGINEERING _ Novemerr, 1057. 





On the Stand will 


be illustrated many 10 N 


of the applications of 


DU 


Sj Regd. Trade Mark | 
ALU NOU 


CIMENT FONDU The Coment: for Industry 


because the same cement makes * We fer 


CONCRETE IN HOURS—NOT DAYS Complimentary Tickets 

CORROSION-RESISTANT CONCRETE 

REFRACTORY CONCRETE 

INSULATING CONCRETE LAFARGE ALUMINOUS CEMENT CO. LTD. 
73 BROOK STREET, LONDON, W.1. TEL: MAYfair 8546 








AP 47 
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50 years ago this concrete 
floor was reinforced with 


EXPANDED METAL 


Ex PAMET can take it! 


For fifty years The Expanded Metal 
Company has designed and supplied re- 
inforcement for many of the factory 
and office buildings for Cadbury Bros., 
Bournville. 

In one of the older buildings, now used 
as a store, the suspended concrete floor 
was designed and constructed originally 
for a loading of 200 lb. per square foot. 
Today, the floor carries continuously a 
load of 300 lb. per square foot and 
sometimes more. 

In 1906 the finer techniques of concrete 


reinforcement were still being learned, 
but it is now a universally accepted form 
of construction. The Expanded Metal 
Company Ltd. has long experience in the 
design and supply of reinforcements for 
all classes of work. Modern develop- 
ments and techniques are handled by its 
REINFORCED CONCRETE DESIGN GROUP 
Chief Design Office : Burwood House, Carton Street, 
London, S.W.1. ABBey 7766. Other Group Centres 
are at: P.O. Boz 14, Stranton Works, West Hartlepool. 
Hartlepools 5531. 118 Portland Street, Manchester. 
Central 9855. 182-185 Melchett Road South, Kings 
Norton, Birmingham. Kings Norton 424. 


See our Stand No. 84 at the Building Exhibition, 
Olympia. November 13th — November 27th 
The Expanded Metal Co. Limited 
Burwood House - Carton Street - London - S.W.1 

and at 


ABERDEEN - BELFAST - CARDIFF - BIRMINGHAM - DUBLIN - EXETER - GLASGOW - LEEDS - MANCHESTER - PETERBOROUGH « WEST HARTLEPOOL 


Expamet 
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CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 








At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button 


controlled shovel. 


THE BUILT-IN JiB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 











Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 























: 4” Press and Mould. 
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APPROVED FOR SITE 
CONCRETE TESTING 









6” Press and Mould. 
Capacity : 258 tons. 
Very low cost. 


on all Government 
Departments’ Contracts 





MILBANK - WELLS 


HYDRAULIC +PRESSES 
AND CUBE MOULDS 


Presses and moulds in the two sizes for testing 6-in. and 
4-in. cubes up to 16,000 Ib. per square inch, complying 
with B.S. 1881. 


i Essentialfor | 
1 Prestressed Concrete : 
: Work 


in use all over 
the world for 
concrete testing 


Full details and prices sent on request. 


ue MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Tel. : Earls Colne 410 
Manufactured for us by Horner & Wells, Ltd., Engineers, Chelmsford, Essex. 














CONCRETE AND CONSTRUCTIONAL ENGINEERING Novemser, 1957. 








For compacting mortar cubes 
for compression tests in Nos. : 


B.S.12/1947,915/1947, 146/1947, 
1370/1947. 


Automatic control 


“CAPCO 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds ; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPCO (SALES) LTD., BEACONSFIELD RD., LONDON, N.W.10 


"Phone: WILLESDEN 0067/8 Cables : CAPLINKO, LONDON 











Model VP 350-A (Swivel Base or Barrow Mounting) 


Prompt Delivery. Highly Competitive Prices. Genuine 
Service. Re-Sale Terms Available. 


For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


RB VAX STU iy 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 


@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 


This unique —— with quick-change additional 
tools, can also be used for: SURFACING, WET- 
RUBBING CONCRETE, GRINDING, DISC SAND- 
ING, AND DRILLING (up to 1}” in Concrete, 1” in 
Steel, and 2” in Wood). 


* We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 
Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 





THE FLEXIBLE DRIVE & TOOL £0 LTD. 
EDENBRIDGE, KENT. Telephone : 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 
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High Street Bridge, 
Lynmouth 


McCALLS “MACALLOY’’ 
PRESTRESSING STEEL 
for Concrete Bridges in North Devon 


Bulletin No. 11, available on request, gives full details of the 
use of McCalls Macalloy Prestressing Steel in the construction 
of bridges to replace those destroyed in North Devon by the 
floods of August 1952 (Devon County Council Surveyor: 
R. B. Carnegie, Esq., C.B.E., M.I.Mun.E., F.1.H.E.) 


Barbrook Bridge Hillsford Bridge 


McCALLS MACALLOY LIMITED 
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WATERTIGHT 


LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 
RESERVOIRS, 
SEWERS, 
SWIMMING 
TANKS. 


BATHS, ETC. 





Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


GUNITE 


CONSTRUCTION CO LTD 
WESTERN HOUSE, HITCHIN, HERTS. | WESTERN HOUSE, HITCHIN, HERTS. | HITCHIN, HERTS. 














WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete 


WILLIAM BOYER & SONS, LTD. 
Sand and Ballast Specialists, 














DELIVERED DIRECT TO ANY 


CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 
Telephone: Paddington 2624 (3 limes). MEMBERS OF B.S. & A.T.A. 











“CONCRETE SERIES” 


BOOKS ON CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to: 
CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.! 




















Novemser, 195775 CONCRETE AND CONSTRUCTIONAL ENGINEERING lv 









Ducts for stressed 
concrete. . .labour 
saving. . . easy to install 
» . » outer ribbing 

gives a perfect bond to 
the surrounding concrete 
. . . the inside of the 
tube is smooth to facili- 
tate the passage of bars 
or cables and allows 
free flow of grout. 


in 3” up 
i.d. 


Supplied 
to 6’ 


As approved and 
supplied for the 
Lee-McCall, Freyssinet 
and Gifford—Udall 
systems. Also suitable 
for other systems 

and designs. 


HUDESSED 
GOOGHEWE 


UNI-TUBES LTD Enquiries to London Office : 
i-2 Langham Place, W.1 Tclephone : Langham 6807-8-9 
Works: Alpha Street, Slough. Telephone : Slough 25476-8 


Supplied 
to leading 
contractors 


throughout 


BF the world. 
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Coated Macadam 
Concrete Aggregates 
Granite Chippings 
Crushed & Screened 
Hardcore 


ROWLEY REGIS 
GRANITE QUARRIES LTD. 


Springfields, Nr. Dudley, Worcs. 
Phone: Blackheath (B’ham) 202] 


_ 








WSSHGS) Tubular | 
Road Barrier Tripods 


Replace cumbersome wooden equipment. Completely 
rigid, strong legs of light-weight tubular scaffolding 
firmly support all normal loads on barrier rails on all 
surfaces. Mills Tubular Road Barrier Tripods need 
no maintenance or replacement and are the cheapest 
metal tripods available. 15/- each net. ex-stock from 
any of the Mills Depots. 








MILLS SCAFFOLD CO. LTD. A subsidiary of Guest, Keen & Nettlefolds, Ltd. 
Head Office: Trussley Works, Hammersmith Grove, London W.6 (Riverside 3011) 


Depots: BIRMINGHAM - BOURNEMOUTH - BRADFORD - BRIGHTON - BRISTOL - CANTERBURY - CARDIFF - 
CROYDON - HASTINGS - HULL ~- ILFORD - LIVERPOOL - LONDON - MANCHESTER - MIDDLESBROUGH - 


PLYMOUTH + PORTSMOUTH - PRESTON - READING - SHEFFIELD - SOUTHAMPTON - SWANSEA 





COVENTRY 
NEWCASTLE 


THERE’S NO LIMIT TO THE SUPPORT YOU CAN GET FROM JWS8RRS 
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THE 


BUILDING 
EXHIBITION 


19s? 
Olympro, London 
November 13-27 


I 

1 

| 

1 

1 

! 

| 
See Ow Exhibit 
\ 
STAND No. 540 | 
| 

! 

all 


Grand Hall Gallery 


SPENCER WIRE 
gets around 





Spencer Expanded Metal in Mild Steel, Stainless Steel and Alu- 
minium is used by the Building Trade for reinforcing, 

openwork flooring, fencing and decorative purposes. It is manu- 
factured in accordance with B.S. 405 : 1955 
Expanded Metal (Steel) and B.S. 

1221 : 1945, Part C. 

Spencer’s Perfection ‘ C ’ Lathing is a most 
effective base for plaster work. It is 
protected with our special rust-resisting 
coating which is available in black, red or 
brown. Spencer’s Lathing complies with 
B.S. 1369: 1947. : 








pencers 





A) 


Always specify Spencer Expanded Metal 


THE SPENCER WIRE COMPANY LIMITED - WAKEFIELD 


Telephone: Wakefield 6111 (10 lines) Telegrams : Spencer, Wakefield, Telex Telex No.: 55.160 
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REINFORCING) pus [pace 


bendin 

sia = 

if required AEE nc 
/ Wt eae, 0 


The P. & T. Reinforcement Service has built up an | 

excellent reputation for accuracy in bar-bending to 

schedules, reliability, prompt delivery to the site, 
and economy. Consult us for your next 
contract. Quotations submitted at short notice 


for contracts of all sizes in any part of the 
country. 
























PASHLEY & TRICKETT LTD 


STOKE STREET - SHEFFIELD, 9 
TELEPHONE: 41136-7 





Supplied cut 
to required lengths 
or bent to schedule 
ready for fixing 


GOV NU 


SPECIALISTS 





























g CO. (CONTRACTORS) LTD. 


ini 
for Gunite L 
vite inquiries : 
a or old structures of eve 
ebeas of the country- 





CREWE 
HASLINGTON 


Telephone : Crewe 2265-6. 


—_— th 
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A UNIQUE CONSTRUCTIONAL PROJECT NOW BEING UNDER- 

TAKEN BY W. H. GAZE & SONS LIMITED IN CONJUNCTION 

WITH THEIR REINFORCED CONCRETE SPECIALIST SUBSIDIARY 
COMPANY FORMCRETE LIMITED. 





One of the problems in construction of the Concrete 
‘Dome ”’ at the All-England Lawn Tennis & Croquet 
Club, Wimbledon, was to eliminate as far as practicable 
the effects of plastic yield, shrinkage, and differential 
settlement. These are impossible to predict exactly 
but may seriously affect the stress distribution in a 
structure of this magnitude, which, being supported on 
four columns only, is believed to be the largest of its 
kind in Europe. 

The practical way of overcoming these difficulties is 
to render the boundary members Statically Determinate 
during prestressing, which in this case corresponds with 
the transfer of dead weight from the shuttering to the 
four corner columns. 

This condition has been achieved by using three 
‘roller ’’ type bearings, consisting of a compression 
member hinged at the top and bottom by two similar 
throats, and one fixed bearing with one throat only. 
Since the throats are circular in plan, the hinges are. 
similar to spherical metallic bearings. 

The initial condition of the ‘‘ Dome "’ can therefore be 
roughly compared to a table with three legs resting on 
three spheres, free to move in every direction, and the 
fourth leg fixed to a spherical bearing. 

The photograph shows Reinforcement to the spherical 
bearing without the steel ‘‘ mats ’’ designed to take 
bursting forces due to concentrated load on the hinge. 

After prestressing, all Columns will be position fixed 
by sealing the bottom throats. 











THE CONSULTING ENGINEERS FOR THIS WORK ARE C. J. PELL AND 
PARTNERS 


| FORMCRETE LTD © 


REINFORCED CONCRETE 
SPECIALISTS 
One of the GAZE group of Companies 
19-23, HIGH ST., KINGSTON-ON-THAMES, 
SURREY. TEL: KIN 1144 o 
LONDON - KINGSTON ~- SOUTH AFRICA = 
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A drop ot a 


Makes it June in December 
as far as I am concerned 


Even when there was a smell of frost we used to have 
to pack up. But nowadays we go on with concreting, 
screeding, rendering and brick laying even when the bottom 
of the thermometer seems likely to fall out. We just 

add a drop of Evoset to all our cement and concrete 
mortar gauging fluids and carry on frost -does not 
mean a thing! 


Evoset not only gives complete frost protection and enables 
building to be carried on in the severest weather, it waterproofs, 
speeds up setting, reduces gauging water and improves strength 
Since the cost is very little, these four extra properties make the 
addition of Evoset a money and labour saving proposition 

in any weather. 


This brochure explains the economics 
of Evoset; write today 


EVOSET— 


all set in any weather 








NOVEMBER, 1957. 





Pin business card here * 1 ee 
1 
NAME i A DIVISION OF E OF STAFFORD 
ADDRESS 1 
~ 1 
COMPANY |  EVODE LTD. (Building Chemicals Division), 
Evoset literature will be sent by return, rp : 7 gent omer rl 4622/3 
P si, . S.W.1. 





\\\ 


- ~~~ 


LAs 
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ULI PRECAST FLOOR 


combines precast and in situ 
methods of construction and appeals 
particularly to the Structural Engineer 
because it economically spans to over 
30 feet without camber or bowing, has 
high span-weight ratio and co-operates 
homogeneously with the main structure. 


In addition it has the following advantages :— 
Highly competitive 
Monolithic yet flexible 
Very low selfweight 
Easily manhandled 
Cheaply transported 
Quickly erected 
Requires no shuttering 
Adaptable for services 
Available everywhere 


OMNIA CONSTRUCTIONS LIMITED 
121 London Wall, London E.C.2. MONarch 2272/6 








Please address your enquiries to your DERWENT CAST STONE CO. LTD., PICKERING 
nearest Omnia Licensee DUNBRIK (YORKS) LTD., LEEDS 

THE ATLAS STONE CO. LTD., LONDON HYDRAULIC PRECASTS LTD., NORWICH 

THE BLOKCRETE CO. LTD., SOUTHAMPTON LANCASHIRE CONCRETE PRODUCTS LTD., CHORLEY 
F. BRADFORD & CO. LTD., EDMONTON JAMES K. MILLAR LTD., FALKIRK 

EDWIN H. BRADLEY & SONS LTD., SWINDON JOHN NICHOLSON & COMPANY, ANNAN 
BRADLEYS (CONCRETE) LTD., DARLASTON ST. IVES SAND & GRAVEL CO. LTD., HUNTS. 

G. W. BRUCE LTD., ABERDEEN SAMUEL TYZACK & CO. LTD., SUNDERLAND 

T. ©, CAMPBELL LTD., NOTTINGHAM SPEEDIFORM STRUCTURES LTD., SHIFNAL, SALOP 


See our stand No. L.187 Grand Hall, Olympia, Building Exhibition, November 13th — 27th 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


FOR SALE AND HIRE 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


THE REGISTERED TRADE MARK OF THE CONCRETE PUMP COMPANY LIMITED 





4 STAFFORD ° TERRACE, LONDON, Ww.8 


Telephone: Western 3546 * Pumpcret, athe London 
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IT’S HERE AT LAST! 


@ Ideally suitable for use 
The PORTA BLE on construction Sites. 


@ Easily portable— 


@ Compact —less than 3 feet high. 


COMPRESSION b bbinde titel 


by increments of + ton. 


¥ E a T I N G M A Cc H I N E @ Convenient controls 


for tests on concrete cubes, 


including load pacer. 





cylinders, etc Write for further details now 


SAML. DENISON & SON LTD 


HUNSLET FOUNDRY * MOOR ROAD * LEEDS 10 
Tel : Leeds 7-5488 Grams : ‘Weigh Leeds 10° 
Area Offices at 


LONDON BIRMINGHAM NORTH-WEST NORTH-EAST 
SLOane 4628 = Midland 3931 Blackfriars 1986 Leeds 2-8433 
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: BOLTS«NUTS 
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TIE-RODS 
ETC, 


FOR THE 
CONTRACTOR 
































PIN YOUR FAITH | | 
TO THE TESTED 





BRAND. 
THIS LABEL ON] Ff, , 
EVERY BARREL | [ « 
CARRIES WITH IT |} 


FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 





NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 


22480 


LEEDS, 10 


"Grams: “Grea 
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200 
- | cycles 


exceptional compactions of very harsh mixes. 


’ » drives), make this the most versatile range of 
internal vibrators so far available. It is in full 
production, and has already proved of con- 
siderable value to Contractors, Builders, and 
Precast Concrete Makers. Complete details of 
these and the range of Allam Vibrating Equip- 
ment will be sent on request. 








INTERNAL VIBRATORS 
without flexible drives 


This new internal vibrator dispenses with the use of flexible drives. It has 
| a frequency of 12,000 r.p.m. which, combined with amplitude, provides 


Vibrators of varying sizes, 


together with single and multi-tool generators (Petrol, Diesel, and Electric 
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BUILDING EXHIBITION 


Practical demonstrations of the 
full range of Allam Vibrating 
Equipment will be seen at the 
Building Exhibition, Olympia, 
November 13-17, Stand 307, 
Row R. 


E°-P-ALLAM € CO. LTD. 


LONDON: 45 Great Peter Street, S.W.I. 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel/.: South 0/86 Works: Southend-on-Sea. Tel. : Eastwood 55243 


Telephone: Abbey 6353 (5 lines) 
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Fully automatic batch yr 
weighing of the cement 


Complete portability yr 


Maximum resistance yr 
to condensation 


Robust construction yr 


Complete portability yy 
and ready for 
immediate use 


New Offices at Queen Street, 
London, E.C. 4. 
Architects: Messrs. Westmore & Partners 


Contractor: A. Roberts & Co. Lid. 
Velo neg fully Portany. 
bu 


Fully proved on hundreds of sites, 
the Portasilo is the most highly developed, fully “T4ipme,, 
portable equipment in the world for handling cement ¢t 
in bulk. The unique Pullwey Mechanical Cement Man 
provides fully automatic weighing of the cement, without which the 
full saving of using cement in bulk cannot be achieved 
The use of the Portasilo readily effects a saving of 20/- 
and over per ton of cement used. 


PORTASILO) Alam 


nd 





4 - 





Covered by patents or patent 
applications in Great Britain and the BLUE BRIDGE LANE + YORK ~~ Tel. 24872 (8 lines) 


Principal countries of the world and at LONDON BIRMINGHAM MANCHESTER GLASGOW BELFAST DUBLIN 


For handling cement in bulk theres nothing lhe the Postasile 
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CONST RUCTIONAL ENGINEERING 


INCLUDING PRESTRESSED CONCRETE 
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EDITORIAL NOTES 


** Half-educated Engineers.”’ 


In this number (page 391) is published a paper in which an engineer agrees with 
the comments we have so often made on the lack of education of many young 
men trained in engineering. “‘ Engineering graduates’, he writes, “ are being 
turned out who are only half educated in any real sense. Some are almost 
illiterate, fitted no doubt to become excellent back-room boys, but little more 
than that.” When some years ago we wrote “It is common to assume that 
every man who is awarded a science degree is a scientist or an engineer, although 
he may never be fitted for any more important duties than those of a laboratory 
assistant or a designer-draughtsman ”’, we were strongly contradicted and even 
abused ; for example, a professor of civil engineering wrote, ‘‘ I pass over the 
sneers which disfigure your writing . . . it is incredible that the editor of a reput- 
able professional journal . . .” and much more in the same strain. It is good to 
know that some engineers are now expressing concern on this problem, and 
perhaps more important to know that the Ministry of Education has stated : 
‘ Engineering students have been conditioned to concentrate narrowly on taking 
as many technological subjects in the shortest possible time in order to obtain 
the maximum exemption from professional examinations. This is undesirable.”’ 
The Ministry recommends particularly that students of technical subjects be 
instructed in the arts of clear thinking and precise expression. 

The writer of the paper suggests only a study of history for broadening the 
mind, but logic and philosophy are perhaps more important in the pursuit of 
clear reasoning. Such studies would certainly have prevented him from making 
some iJqgical statements and unwarranted claims, and even from stating that 
engineering students are “turned out”. For example, having expressed the 
view that engineering graduates may be half educated, he complains because the 
nation does not seem to wish its affairs to be controlled by them. In politics 
we can vote only for the candidates offered to us and, as we see all too clearly, 
few of those elected to Parliament have the wisdom that is the most essential 
requirement of those in control of the affairs of the country. It is not true, as 
the author states, that we prefer to be governed by politicians, lawyers, and 
accountants; these people are in Parliament only because a political party 
nominates them, and the voters have no other choice. In industry, in business, 
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and wherever there is free choice it is not to be expected that half-educated men 
will be appointed to high administrative posts. The results are, as the author 
says, that the engineer may often “ come in”’ only when he is called, and that 
progress is more likely to be guided by people who are more than half educated. 

No one will disagree with the author in his plea that more attention be given 
to the education of engineers so that they may be better qualified to take a larger 
share in shaping the destiny of the nation, but we entirely disagree with the claim 
that ‘“‘as this is an engineers’ world, engineers should have a leading part in 
directing it’. Engineering should be the servant, not the master, of humanity. 
Moreover, the engineer is trained to control the forces of nature, which are generally 
predictable ; an entirely different approach is necessary to deal with human 
beings, whose actions and reactions are never predictable and cannot be ascer- 
tained by the use of formule or a slide-rule, but whose minds can be influenced 
by clap-trap as well as by sound argument. We see no reason why engineers 
generally should make better, or worse, administrators than men in other pro- 
fessions or trades, but a knowledge of engineering does not of itself make a states- 
man or .an administrator. 

It is a pity that the author confuses learning with money and “ status ’”’. 
Learning should be pursued for its own sake. It is likely that the greater a man’s 
learning the happier he will be, the more valuable he will be as a citizen and in 
his profession, the greater will be his reward in the esteem of his fellows, and 
the more likely he is to be selected for an administrative post. It is true that 
no employer is likely to increase the salary of an engineer merely because he has 
a diploma in history (and some diplomas are gained so easily as to be meaningless), 
but if his studies have made him a fuller and wiser man then there is every possi- 
bility that he will attain a higher position. It is quite a different matter to 
threaten that, if all engineers had a diploma in history, “‘ What individuals cannot 
accomplish for themselves a whole profession can ’’, and that the possession of 
these diplomas would give engineers the right to demand a leading part in directing 
the affairs of the world. The same claim could be made for any other profession 
or trade that could persuade most of its members to obtain diplomas in history. 

A study of history and of the influence of engineering on the development 
of society is well worth while, but such studies cannot of themselves make good 
governors or good administrators. For these positions the essential requirement 
is wisdom—and wisdom does not depend upon a knowledge of engineering or of 
history. A study of the arts, of the humanities, of history, and of science, and, 
most important of all, natural ability, will help in the pursuit of wisdom ; they are 
a means to an end, and if the end can be better achieved by engineers than by 
people in other walks of life, then indeed engineers will be in a sounder position 
to aspire to rule the nation. But it may well be that, with great “ wisdom, 
engineers may prefer to keep out of politics and administration and to seek their 
pleasure in the work to which they have dedicated their lives, that is the control 
of the forces of nature rather than office management, sales promotion, and 
controlling the destiny of the nation. The salaries paid to engineers are now 
comparable with those paid in other professions, and there is no doubt that 
rewards will keep pace with the prosperity of the nation and with the demand 
for the services of engineers. Engineers who have acquired more wisdom than 
their fellows will, in future as in the past, be selected for more remunerative posts. 
It is not ordained that all men should have equal talents. 
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Design of Eccentrically-Loaded Columns 
by the Load-Factor Method. 


1.—Symmetrical Cold-worked Reinforcement. 
By J. D. BENNETT, B.Eng. 





DESIGN OF ECCENTRICALLY-LOADED COLUMNS. 


THE British Standard Code of Practice No. 114 (1957) permits the design of 
eccentrically-loaded columns by ultimate-load methods and gives formule which 
may be used. These are rather involved, and the formula for failure in compression 
is conservative in that the percentage of cold-worked steel required for certain 
loads and eccentricities is greater than if mild steel is used at a lower stress. In 
this article formule are developed and graphs are given for columns with sym- 
metrical cold-worked reinforcement so that the process of design is short and 
simple. It is proposed to publish charts for columns reinforced with mild steel, 
and for columns with unsymmetrical reinforcement, in future numbers of this 
journal. 


NotTaTION.—With the exceptions of and #; all the symbols listed are the same as 
those used in the Code of Practice. 


As : total cross-sectional area of steel. 

Age : cross-sectional area of steel in compression. 

Ast : cross-sectional area of steel in tension. 

b  : breadth of column. 

d : overall depth of column. 

d, : effective depth to the tensile reinforcement. 

d, : depth to the compressive reinforcement. 

e : eccentricity of a load on a column. 

E, : secant modulus of elasticity for cold-worked bars. 


M : bending moment (= Pe). 
nd, : depth to neutral axis. 


P _: permissible load on a short column subjected to both direct load and bending. 
P, : load on a column as defined by ‘equation (1). 
Pee : permissible stress in concrete in direct compression. 


Pse : permissible compressive stress in the reinforcement. 
Pst : permissible tensile stress in the reinforcement. 


ft : stress in tensile reinforcement at ultimate load. 
tio of steel A, 
y : ratio of steel = — 
bd. 
“ : cube crushing strength of the concrete. 


Xd,: depth of assumed stress-block. 
BASIS OF DESIGN. 


. Plane sections normal to the axis remain plane after bending. 

. Tensile strength of concrete is neglected. 

The column is designed to have a load-factor generally of 2:0. 

. The prism strength of the concrete is assumed to be 76 per cent. of the 
cube strength. 

5. The maximum stress in the concrete at failure does not exceed two-thirds 

of the prism strength, that is § x 0-76u. 
6. The maximum compressive strain in the concrete does not exceed 3}, at 
failure. 
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7. The distribution of strain across the section is linear. 
8. The distribution of compressive stress in the concrete at failure is 
rectangular. 
g. The depth of the rectangular stress-block is 0°85 x depth of neutral axis. 
10. The secant modulus of elasticity for cold-worked steel at any stress #, is 





given by - in Graph i. 


Assumptions I to g are either stated or implied in the Code, which also requires 
the use of the secant modulus of elasticity. In the following analysis for failure 
due to compression the actual stress in the tensile steel at ultimate load is calculated 
and the corresponding secant modulus from Graph 1 is used. The stress-strain 


GrapPH No. I. ASSUMED STRESS-STRAIN CURVE FOR COLD WORKED Bars. 
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| &r tnceeRNG oe: | DESIGN OF ECCENTRICALLY-LOADED COLUMNS. 
curves for cold-worked bars with a minimum yield-stress of 60,000 lb. per square 
inch vary considerably, and only an occasional sample would have a yield-point 
as low as 60,000 Ib. per square inch. A bar with a yield-point of exactly 60,000 lb. 
per square inch would have a stress-strain curve indicated by the broken line on 
Graph 1. Thus the two straight lines assumed for the purpose of obtaining the 
secant modulus will give safe values. The limit of proportionality is assumed 
to be 46,000 Ib. per square inch, and the minimum yield at a strain of 0-45 per cent. 
corresponds to the permanent deformation of 0-25 per cent. specified in clause 304 
of the Code. 

If P, is the balancing load between failure in tension and failure in com- 
pression, then failure will occur when the maximum strain in the concrete is 
reached simultaneously with the maximum stress in the tensile steel. At this 
balanced condition the following conditions will exist : 


= I . . 
Strain in concrete = —. Stress in steel = 2f,,. Secant modulus of 
300 


elasticity = E,. 


From the linear strain relationship, aa 
Ei —n) 300" 
Therefore » = _— " 
100,000 + Fa X 30 
E, 
The depth of the assumed stress block is 0-85nd, = Xd,, and 
x= 3 : 
100,000 + Xe. 
E, 
The permissible stress in the concrete is } x 0°76 x 3u= /,,. 
P, _ (Pecbd,X) is A uth se + Ay Pre : . . (I) 


If the load exceeds P, the section will fail in compression, and if the load is 
less than P, the section will fail in tension. 


FAILURE IN COMPRESSION.—P greater than P,. Column with symmetrical 
A, . 8A 


reinforcement 7 = Th — Se The permissible stresses and the strains 





at ultimate load are as shown in Fig. 1. The permissible stresses assume a load- 
factor of two, and are used in the following equations of equilibrium. 


Resolving forces axially, P = p,.bd,X + A,.ps. — Ad(* oa "Ne giving 
n 








P d r p y/(1—n\ E 
A | Ce (ee. 8 : i 
bap, a pe 2 xA n 1,200 ™ 
Calculating moments about the centroid of the tensile steel, 
P(¢ + 155) = ped? (x - *) + Ag-P,- (d, — d,), from which 
2 2 
M P d,—d, d,\? r p. 4,—ad, 
—_— + —_ ,_-__* = 0°85| — } n(1 — 0°42 — +, ——_. 
sap + bape, tag 2 = °85() me — oars) + ASS 
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Stress diagram Strain diagram 


Fig. 1. 


2 ae ; : .I—n -s ; 
The strain in the tensile steel at ultimate load is -, and E, is determined 
300n 


from Graph 1 for various values of n. 

For the range ~, = 60,000 to 46,000 lb. per square inch, m = 0-426 to 0-685, 
and E, = 13} x 10® to 30 x 10® lb. per square inch. 

For the range ~, = 46,000 to 0 to — 46,000 lb. per square inch, = 0°685 to 
I to 1°85 and E, = 30 x 10° lb. per square inch. 

If m is less than 0-426 the section will fail in tension. 


Using a fixed cover-ratio and constant values of « graphs are plotted of 
2 

—— against — 
bdp,, °°” ba*p 

The foregoing equations do not allow for the reduction in the area of the 
concrete due to the compressive steel, but this error is small and for a column 
with 6 per cent. of steel and 1 : 2: 4 concrete the maximum error is 2-2 per cent. 
when the column is concentrically loaded. For columns with eccentricities or 
smaller percentages of steel this error is reduced. 

FAILURE IN TENSION.—P less than P,. At ultimate load the tensile steel 
yields at a stress of 2f,, and it is not necessary to use the linear strain relationship 
or the secant modulus of elasticity. Resolving forces axially, 


- from equations (2) and (3) for p,, = 23,000 lb. per square inch. 


P =p,,.bd,X + - bd(p,. — px), that is 


P rit Pre - Pst 


Calculating the moments about the tensile steel, 


P(¢ + % =*) - = p,.bd,? 2 x(: — *) + “bd psc(dy —d,), from which 


M . P [a,—4)\ _ (4, i = * 
sa. * wap aa) = G43) tea) 


If X is eliminated between equations (4) and (5) then the formula for tensile 
failure given in the Code is obtained, but for the purpose of plotting graphs it is 
more convenient to keep the equations separate. If p,, = 30,000 lb. per square 
inch and /,, = 23,000 lb. per square inch, equations (4) and (5) become 
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For d, + d, = d and for various cover-ratios curves are plotted of — 


a 
against — 


for constant values of 
bd*p 


ce ce 


Method of Design. 


, , ; ‘ M 
Select a size of column and mixture of concrete and determine - 


and 
bd*p.. 
2 
bape: Using the graph with the appropriate cover ratio, read the value of MA 
ce 7 
; ; , b 
for this point. Then A,, = A,, = lai, -d 


EXAMPLE 1.—Column 24 in. X 12 in.; concrete 1:2:4; p,, = 760 lb. per 
square inch ; direct load P = 130,000 lb. ; bending moment M = 1,300,000 in.-lb. 
2 


Then oa 130,000 = 0-595, and a 1,300,000 Hees 
bdp,, 12 X 24 X 760 54 cae bd*p.., 12 x 24? x 760 ~ 47: 
. d ae 

Assuming that = = 0-90, the graph indicates that cs r'5 x 10-5, 


Therefore A,,= Ay = 1°5 X 10-5 X 760 X - Stn 1-64 sq. in. 
2 
EXAMPLE 2.—If the column designed in Example 1 with 1-64 sq. in. of steel 
on each face is checked by formule 15, 17, 18 and 19 of the Code, the following 
result is obtained. 


Column 24 in. X I2 in.; concrete 1:2:4; ,, = 760 lb. per square inch ; 


' d : 
reinforcement A,, = A,, = 1°64 sq. in. ; ) = 0-90, from which d, = 21°6 in. ; 


€é=10in.; ~,, = 23,000 lb. per square inch ; #,, = 30,000 Ib. per square inch ; 
E, = 13°33 X 10° lb. per square inch. 

From these values and the formule in the Code, X = 0-3617; P, = 59,770 lb. ; 
ép = 23°61 in.; P, = 291,900 Ib.; P = 110,360 lb.; M = 1,103,600 in.-lb. 

EXAMPLE 3.—The graph used in Example 1 also gives the stress in the tensile 
steel as 18,300 lb. persquareinch. If this is used as the allowable steel stress in the 
Code formule then /,, = 18,300 Ib. per square inch ; E, = 30 x 10% Ib. per square 
inch; X = 0622; P, = 130,000 lb.; e=—10 in.; P, = 291,900 Ib. ; 
P = 130,000 lb. ; M = 1,300,000 in.-lb. 

EXAMPLE 4.—If the same column is designed by the Code formule using 
1‘64 sq. in. of mild steel on each face, then e = 10 in. ; ~,, = 18,000 lb. per square 
inch; ,, = 20,000 lb. per square inch; X =o06071; P, = 116,310 Ib.; 
é> = 10°75 in.; P, = 275,500 lb.; P = 121,200 lb.; M = 1,212,000 in.-lb. 
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GRAPH No. II. 
’ COMPARISON OF 
p DESIGN FORMULE 





2 ——-— COMPRESSION FAILURE BY THE CODE FORMULA 
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A comparison of Examples 2 and 4 shows that, in the case of similar columns 
reinforced with equal areas of cold-worked bars and mild steel, the Code formule 
allow a greater load on the column with mild steel reinforcement. This anomaly 
is due to the fact that the Code formule for compressive failure depend to a certain 
extent on the permissible tensile stress in the reinforcement, and this stress is not 
necessarily reached when compressive failure occurs. 

A comparison of Examples 1 and 3 shows that the Code formule will give 
the same result as the graphs if the actual tensile stress in the steel is substituted 
for the permissible stress. Graph 2 gives a comparison of the results obtained 
in these four examples. 


International Conditions of Contract. 


AGREEMENT has been reached on a stand- 
ard form of contract for civil engineering 
works which are the subject of interna- 
tional tenders. The documents have 
been prepared by the Fédération Inter- 
nationale du Batiment et des Travaux 
Publics and the Fédération Interna- 
tionale des Ingénieurs-Conseils and are 
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recommended by these bodies for general 
use. The conditions conform in general 
to normal British practice. Copies may 
be obtained from the Export Group for 
the Constructional Industries, 21 Tothill 
Street, London, S.W.1, and the Associ- 
ation of Consulting Engineers, 36 Victoria 
Street, London, S.W.1; the price is 5s. 
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A TALL BUILDING IN LONDON. 





(CONCRETE) 





A Tall Building in London. 


THE structures illustrated in Fig. 1 were 
started at the end of May last and are 
due to be completed by December 1958. 
There will be two groups of three office 
buildings, with a total of about 325,000 
sq. ft. of accommodation and several 
shops. The two sites occupy most of 
Eastbourne Terrace, London, W.2. The 
tallest structure will comprise eighteen 
stories and be 200 ft. high ; it will be one 


At one end of the site there is good 
gravel, but cast-in-situ bored piles will be 
used at the other end. The frame will be 
of reinforced concrete cast in place with 
some precast non-load-bearing mullions. 
The tallest building will have reinforced 
concrete walls at the ends and around the 
lift-wells and staircase. The floors will 
be of hollow-tile construction. 

Generally the walls will be of cavity 





Fig. 1. 


of the 
London. 
The cast-in-situ reinforced concrete 
frames will be clad with precast slabs 
faced with exposed Scottish granite aggre- 
gate. The infilling panels will generally 
be of 2-in. yellow bricks in the case of the 
four lower buildings and of glass mosaic on 
the two taller structures. Glass mosaics 
will also be used at street level on all the 
buildings. The main staircases, the floors 
of the entrance halls, the interiors of the 
cloakrooms, and the window sills will be 
finished in polished precast terrazzo. 


tallest inhabited buildings in 
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construction with a brick outer leaf and 
an inner leaf of insulating blocks for the 
lower buildings ; in the case of the towers 
there will be an outer leaf of precast 
concrete slabs faced with glass mosaic and 
an insulating inner leaf. The end walls 
of the towers will be 1 ft. 2 in. and 1 ft. 
thick, with silver-grey bricks. Above 50 ft. 
the inner faces of the walls will be finished 
with 2-in. of wood-wool slabs and plastered. 

The architects are Messrs. C. H. Elsom 
& Partners, the consulting engineers 
Messrs. Clarke, Nichols & Marcel, and the 
contractors Tersons, Ltd. 
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PRESTRESSED FOOTBRIDGE. 


Prestressed Footbridge Cantilevered from 
an Existing Bridge. 


By N. A. DEWS. 


THE road bridge over the river Wharfe at 
Otley is 21 ft. wide between parapets, and 
until the building of the new footbridge 
provided a carriageway of only 12 ft. 
The bridge comprises seven stone arches 
of varying spans totalling about 260 ft. 
The new footbridge (Fig. 1) has five spans 
of 38 ft. 3 in., one of 35 ft., and one of 
31 ft., and is supported on balanced canti- 
levers projecting approximately over the 
centres of the piers. 

The cantilevers are formed of two 16-in. 
by 6-in. rolled steel joists weighing 50 lb. 
per foot at 2 ft. 3 in. centres encased in 
concrete to dimensions of 3 ft. 9 in. wide 
by 1 ft. 9} in. deep passing under the 
roadway and balanced by concrete blocks 
8 ft. 6 in. long by 2 ft. 6 in. thick and 
about 8 ft. deep. The joists rest directly 





Fig. 1.—Cantilevered Footpath to Existin 


on a steel bearing 10} in. inside the para- 
pet, and the forward ends of the canti- 
levers are separated from the piers by 
jointing material } in. thick. 

The footbridge is formed of prestressed 
precast beams, four im each span at 
2 ft. 1 in. centres, connected at intervals 
of 6 ft. 44 in. by thrée bolts of % in. 
diameter. Around these bolts small con- 
crete diaphragms were cast in place to 
support the prestressed deck planks, 2 in. 
thick, which extend parallel to the beams ; 
the bolts also provide a fixing for the 
tubular steel fence standards. With this 
arrangement the full width of the 
flanges of the beams is available for use 
(Fig. 2). 

The prestressed beams and planks were 
made by Pre-Fact Concrete Co., Ltd., on 
the “‘ long-line ’”’ system, using a I: 1:2 
concrete with quartzite aggregate and 
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rapid-hardening Portland cement. The 
concrete had a cube strength of about 
8000 lb. per square inch at 28 days. A 
constant temperature of 60 deg. Fahr. was 
maintained during casting and curing, 
using steam, and after three to four days, 
when a cube strength of 4000 lb. per 
square inch was obtained, the tensioned 
wires were cut and the prestress applied. 
The centres of the beams lifted about 
? in. when the prestress was applied ; this 
was neutralised when the beams were 
tested under full working load, and with 
50 per cent. overload there was a down- 
ward deflection of about } in. with no 
observed residual deflection on removal of 
the load. 

The maximum compressive stress in the 
concrete before the live load is applied 





egal 


& Bridge. 





is about 1300 lb. per square inch in both 
flanges, and under the full live load of 
100 lb. per square foot the maximum 
stresses are 2400 lb. per square inch 
compression in the top and about 30 lb. 
per square inch tension in the bottom, 
assuming normal losses of prestressing 
force. 

There are thirty-four 0-2-in. wires in 
each beam, tensioned initially to 120,000 
Ib. per square inch. The design allows 
for the beams being lifted at the centre in 
a cradle 6 ft. long without appreciable 
tension in the top flange. (The design 
and details of the prototype of this bridge 
were described in this journal for May, 
1953.) 

Short lengths of bridge rail are bolted 
to the steel joists in the cantilevers, 
and these rails are in contact with the 
steel bearing-plates cast in the beams and 
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flush with their undersides, which are 
in turn separated from the cantilevered 
beam by a layer of bituminous material. 

The fencing standards are 3-in. dia- 
meter tubes welded to a baseplate which 
engages with the bolts in the diaphragms. 
On the tops of the standards are plates 
*, in. thick with two set-screws that 
secure the top rails. Small sleeves 
welded in the standards support the two 
lower rails (Fig. 2), and }-in. riveted pins 
pass through the sleeves and tubes. The 
length of these is arranged so that any 
panel can be removed without disturbing 
the standards. 

Some difficulty was expected in forming 
the part of the cantilevers under the deck 
of the bridge owing to the restricted width 
of roadway, which could not reasonably 
be closed for any appreciable time, and to 
the presence of six cables or pipes under 
the existing footpath. For this reason 
this part of the cantilever is short, so that 
the excavation for the kentledge blocks 
could be taken out without disturbing the 
use of the bridge. The six blocks (A in 
Fig. 2) were excavated for and concreted 


as a first operation, a square hole being - 


left to accommodate the steel joists to be 
placed later. At the same time the 
spandrel wall over the piers was cut 
through, leaving the parapet undisturbed, 
and part of the excavation under the foot- 
path was taken out through this hole 
from the river side of the wall. 





Fig. 3.—Placing a Cantilever Girder. 
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PRESTRESSED FOOTBRIDGE. 


Fig. 4.—Placing a Prestressed Beam. 


The bearing blocks (B in Fig. 2) were 
then concreted and at the same time the 
remainder of the excavation across the 
footpath was removed and the gap 
bridged with timber and steel plates, 
causing little inconvenience to pedestrians. 

All the steel joists were then slotted into 
position from the river side in one opera- 
tion on a Sunday morning (Fig. 3), and the 
rear part of the cantilevers and the re- 
mainder of the kentledge blocks con- 
creted, thus restoring the footpath and 
enabling the rest of the work to proceed 
undisturbed from the river side of the 
bridge. Fourteen prestressed beams were 
fixed between midnight and 6 a.m. before 
beginning to concrete the cantilevers 
(Fig. 4). 

Fittings had been welded to the joists 
to support the shuttering for the canti- 
levers; this was easily erected from a 
platform suspended from the precast 
beams, the concrete being transported 
along the beams. High-alumina cement 
was used for the concrete in the canti- 
levers and diaphragms to enable the work 


375 








N. A. DEWS. 











Fig. 5.—Diaphragms in Course of Construction. 


to proceed quickly from one end to the 
other. 

Timber shutters wedged from the 
bottom flanges of the beams were pro- 
vided for all the diaphragms in one span, 
and these were stripped and refixed and 
the diaphragms concreted in one further 
span each day (Fig. 5). The deck planks 
were placed in the outer bay and the 
handrail fixed as the cantilevers and 
diaphragms were being completed, and 
several spans on the south side were 
finished before the last cantilever on the 
north end was concreted. 

Telephone and electricity cables were 
then transferred to the footbridge ; 
U-shaped brackets resting on the bottom 
flange supported hardboard in the inner 
bay on which the electricity cables were 
laid, and in the second bay telephone 
cables were supported on hooked hangers 
bolted to the diaphragms. 

The cost of the work was about £6200 ; 


A Church in Trinidad. 


THE illustration shows the church of 
St. Stephen at Prince’s Town, Trinidad, 
the construction of which has recently 
been completed. The main building is 
105 ft. 6 in. long, 30 ft. wide, and 31 ft. 
high from the floor to the ridge of the 
roof. The campanile is 54 ft. 6 in. high 
and io ft. by 6 ft. in plan. The walls 
are of hollow clay tiles supported by 
reinforced concrete beams and columns 
and rendered on both sides. The roof is 
of timber supported on timber trusses and 
covered with galvanised iron sheets. 

The architect is Mr. J. Leslie and the 
consulting engineer Mr. R. D. Archibald, 
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of this sum alterations to the public supply 
services cost f{1100, the cantilevers and 
end abutments, etc., cost about £3100, 
leaving {2000 for the bridge, including 
fencing and surfacing. The surface of the 
footbridge is cold asphalt ? in. thick, and 
the inner side of the footpath is finished 
with a 6-in. by 2-in. concrete kerb 
bedded and jointed in cement mortar but 
backed with cold asphalt with 
jointing material. 

The bridge was completed by direct 
labour in twelve weeks and the greater 
part of this time was taken in the con- 
struction of the kentledge blocks and the 
embedded part of the cantilevers, and 
cutting through the spandrel walls. The 
work was carried out under the super- 
vision of the West Riding County 
Engineer and Surveyor, Colonel S. May- 
nard Lovell, O.B.E., T.D., M.I.C.E., 
whose permission to publish this article is 
acknowledged. 


sealed 





both of Trinidad. The work was done 
by a local builder with the aid of a small 
concrete mixer and a block and tackle. 
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FRAMES WITH CURVED BEAMS. 


Frames with Curved Beams. 
By A. CHRONOWICZ. 


THERE is an increasing use of curved beams as stiffening members in “ shell ”’ roofs. 
Their analysis must be considered in conjunction with straight beams and columns, 
and can be carried out conveniently to a predetermined degree of accuracy by 
the moment-distribution method. The elastic constants and the forces at the 
fixed ends for any loading can be calculated by the column-analogy method. 

The usual simplifications of the analysis due to actual or assumed symmetry 
can be made as in the case of horizontal continuous beams. The theory is given 
for prismatic members, but it can easily be extended to beams with varying 
moments of inertia. 

The stiffness S and carry-over factor r for a symmetrical arched beam 
(Fig. 1) are given by 


zr yf , # 
tr ya, HAI, * Ser Pe * 
S=(54+*++=—)3r= : 
= £ I, ]ds . ae ae 

y a ro 


in which A is the area, J, and J, the moments of inertia about axes X and Y of 
the analogous column, y,4 the co-ordinate of the elastic centroid, / the span, J, 
the moment of inertia of the cross section, and ds the linear increment of the arc. 
Moment M at the end of a curved beam produces horizontal and vertical forces 
V and H which may be evaluated in terms of M and other elastic constants of 
the analogous column by equating the end displacements to zero (Fig. 2). If 
M: = M — V& — Hy, the equations are 


ds ds ds 
~ Mh Seivie psc See 
| ert! | EI° | EI" = ° 


ds ds ds 
a A. Wie Eg ‘. a Die 
t| E+! \ 5 ae | a" ? 


or, introducing the usual column-analogy constants, 
VI, + HI g, = MAE; VI, + HI; = MAj. 
Similarly, the fixed-end moments and forces at the ends due to a horizontal dis- 
placement A can be found from the strain-energy equations (Fig. 3). 
MA + HAj =0; MA + HI;=A 


From these, H = — - and 


which, when transferred to the centroidal co-ordinates, becomes M = _ 4a . 


Similarly, the moments due to vertical displacement A are (Fig. 4) 
.* aoe A 
AP gens Fist Bis oes 
Re + I 


y v v 
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In these expressions }/ and 7 are the co-ordinates of the elastic centroid, I,,, the 
product of inertia in the &, 7 system, and J,, J, the moments of inertia about the 
centroidal axes. 

In order not to obscure the principle, using an arch that is a segment of 
a circle with a radius of 50 ft., and a span of 60 ft., the method is illustrated by 
simple numerical examples, forming part of a continuous frame. 

The elastic properties of the arched rib are given in Fig. 5; loads are in 
units of 1000 lb. and moments in units of 1000 Ib.-ft. 

The thrust and fixed-end moments due to a uniformly-distributed load of 
2000 lb. are 


3 
= anes = 90°43 X 10° Ib. 
3 
My = — 7 = + 90°43 X 10° x 6-63 = 16-2 x 103 Ib.-ft. 


The stiffness of the rib is given by 
AS I 6-628? 30-0? 
tS : on a 
I, 10 89:8 3176°0 0873, 








the carry-over factor is ry = — a = — 0°35, and the fixed-end moment due 
to horizontal displacement 4 is M, = ee =*0°03694. 


The factors of the moment of inertia in the (£, 7) system are 
$I, = 3176'0 + 10 X 30°07 = 12,176; 4]; = 89°8 + 10 x 6-63? = 5291 ; 
41., = 10 X 30°0 X 6°63 = 1988-4. 

The static moments are, }A& = 300 and $47 = 66-28. 

From the two simultaneous equations 


12,1760 1988:4\/V\ __/300°0 M 
1988-4 5291/\H}  \66-28 
the forces V and H at the ends due to the applied moment M are 
V =o0-0108M ; H = 0:0847M. 
EXAMPLE I.—Analyse the symmetrical frame comprising a curved beam 
supported on columns 16-09 ft. high (Fig. 6). 


For the analogy with the curved rib, the columns are divided into five 
elements AS of 3-217 ft. Their elastic constants are : 


A=5; r=05; Ly? + yy2(Ay)* = 107-7. 





TS = Pi oa so = o801; M,= ae = 0°:07474. 
The moment-distribution factors at the joint B are 
tp, = acer. = 0°478 ; agp = 0°522. 
1-674 


It is first assumed that there is no horizontal displacement of the joints B and D, 
and the moment distribution is carried out (Fig. 7). 
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The propping reaction Q = 89,800 lb. is composed of (1) the static reaction 
of the fixed-end arch, 90,430 lb.; (2) the elastic reaction of the columns 
(3-3 + 6°5) x 108 


ae = 610 lb., and (3) the reaction due to balancing moments 


applied at end of the rib BD, — 7:2 x 0-085 x 2 x 103 = — 1220 lb. Fig. 8 
shows the moments and forces due to a displacement A, producing a fixed-end 
moment of 100,000 lb.-ft. at the ends of the column AB. 

The resulting moment on the curved rib is 


Map’ = — 2 x 100 x 2239 x 103 = — 98,800 Ib.-ft., 
0°0747 
and the force required to produce this displacement of the rib is 
98-8 x 103 
H = = ’ lb. 
BC 6-63 14,910 


The total force Q’ at springings B and D is then 


’ = { 14°91 — (99°8 + 99°5) ys 0°52 X 0-085 x 108 = — 27,400 lb. 


16-09 
The sway moments already found must therefore be multiplied by the correcting 
factor « = 89°8/27-4 = 3277 and added to the moments under propped 
conditions. The final moments are shown in Fig.g. The thrust at the bottom of 
the column is 


10? 


H,= x ——— = 40,000 bb. 
a = (324 + 320) = 40,00 
The symmetry of the structure can be used by introducing the end-rotation factor 
I—*7,.% I — (— 0°35)? 
k= o> = = 1°35. 
,_,Me t—(—035)(—3) 
“M, 























H°40,000 ib cs 
A 





Fig. 9. 
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He 








0O+62 


*8? 


-2% 9°@ x 0-085 bial —/+2) 


//8 


Q’ = ~234004 


3-277 


= 39,900 /b 


= y? + fe = (ay)*= 95-3 
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The modified stiffness of rib BD is S's = 0°873 X 1°35 = I'179, 


and the moment-distribution factors at joint B are ag, = 0°405, and agp = 0°595. 
In Fig. 10 the simplified moment-distribution operations for propped condi- 
tions and for sway are tabulated. 
The horizontal force at the foot of the frame is calculated by the direct 
application of the column analogy, shown in Fig. 11, 
__ 36,637 x 10% 
915°3 


M, = (— = + 40 X 1782) x 10% = 325,000 lb.-ft. 


H = 40,000 Ib. 


M; = (- ee + 40 X 74) x 108 = — 319,000 lb.-ft. 


My, = (000 — — 40 X 8-26) x 108 = 181,000 lb.-ft. 


EXAMPLE II.—Fig. 13 shows the analysis of the unsymmetrical frame, which 
may also be solved by the direct application of column analogy (Fig. 12). Here, 
however, the computations are involved and not easy to verify. The co-ordinates 
of the centroid S are given by 

a 20 X 30 

25 





= 24 ft.; 4 = (20 x 6-63 — 5 x 8-045) = = 3-695 ft. 
while the point of application G of the analogous load is 


7 8121 


%q = 6 ft., vg = slog + 6-628 — 3-605 = 4°32 ft. 


The moment of inertia factors with respect to axes X, Y are 
Ix = 2 X 89°8 + 20 X 2°93? + 107°7 + 5 X 11°74? = 1148 


Iy = 2 X 3176 + 20 X 67+ 5 X 247 = 9952 
Ixy = 20 X 2:93 X 6+ 5 X II'74 X 24 = 1760 
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The inclination of the principal axes X’ and Y’ of the section is found from 


tan 2a = 


2 X 1760 
9952 — 1148 


and the principal moments of inertia are found from 
I’ = 321 + 3A4I sec 24, Ix’ = 807, Ty’ = 10,293. 


















= 0°3998, from which « = 10° 54’, 
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The new co-ordinates x’, y’, which can be calculated from 
x’ =ysina+xcosa, y’=ycosa —xsina, are 
A(— 27:31, — 14:90), B(— 24:27, o-g1), D(34°65, — 10°44), G(6-71, 3-11). 
The moments of the analogous load about the centroidal axes are 
Mx’ = 11,664 X 3:11 X 108 = 36,275 x 10° lb.-ft. 
My’ = 11,664 xX 6-71 x 10% = 78,265 x 10? lb.-ft. 
The corresponding elastic reactions are 


__ 36,275 x 10% sai 78,265 X 103 | 


H’ = 44,950 lb. AV’ = + 7600 lb. 


807 10,293 
and the final moments are 


M, = (~ 11,064 + 44:95 X 14:9 + 7:60 x 27°31) x 10% = 411,000 lb.-ft. 


25 
11,664 
My, = | — —— — 44°95 X o-g1 + 7°6 X 24:27] X 10? = — 323,000 lb.-ft. 
28 
11,664 | 
My = ([{-—- - + 44°95 X 10°44 — 7°6 X 34°65) x 10? = — 261,000 lb.-ft. 
2 


The horizontal and vertical loads are 
H = (44°95 x 0-982 + 7°6 x o-1891) xX 10% = 45,600 lb. 
V, = (60 + 44°95 X 01891 — 7°6 X 0-982) x 10% = 61,000 lb. Vy = 59,000 lb. 
EXAMPLE III.—This illustrates the case of correcting for sway in two stages. 
Fig. 14 shows the moments and forces when propped. The propping forces at 


2000 1b. per ft 
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Fig. 14. 
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the joints B and C are Qg = 90,000 lb., Qg = — 89,400 lb. In the first stage 
(Fig. 15) joint B is given an arbitrary displacement 4. The corresponding 
fixed-end moments are calculated and distributed through the members of the 
frame, and the forces due to sway are calculated, 

Q,’ = — 18,100 lb.; Q,’ = 8300 Ib. 
Fig. 16 shows the second stage with joint C displaced by A and joint B restrained 
against horizontal movement. The forces due to sway are 

0,” = — 7800 lb.; Q.” = 25,400 lb. 


The correcting factors « = 4-022 and 8 = 2-205 are calculated from 


Hy\ (181 7°8\/«\ /90°0 

Ho} \ 83 25°4)/\B) ~— \89°4)° 
The final moments obtained from M = M° + aM’ + BM” are shown in Fig. 17. 
The horizontal forces are calculated as follows : 


3 
H, = (370 + 338) 509 = 44,000 Ib. 
Hy = — (285 + 253) 2° = — 33,400 Ib 
= 3 16-09 = — 33,4 ‘ 






Mét «—49400 of 
Hh = ~7450 b 





BC = (-035) C8100 CE (03%) EC 
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e Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 





ENORMOUS STRENGTH e LIGHT IN WEIGHT e NO LOOSE PARTS 


Can be used hundreds of times with Consistent Efficiency 
GUARANTEED HAND RIVETED CONSTRUCTION THROUGHOUT 


A Simple Clamp 
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STANDARD SCAFFOLD ~ 
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for alignment of 
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the right cure for bacon 
is oak chippings... 


the right cure for concrete is 


"Kelocute 





Illustrating the one-man 
Spraying operation, 





As tested and proved under all climatic conditions 


One application of RITECURE MEMBRANE ; 
CURING material provides an impervious film j 
controlling evaporation throughout the curing period of FREE ADVISORY SERVICE 
28 days. The colourless liquid (applied while concrete is 
wet) has a temporary colour indicator added to aid 
application and inspection but this disappears after a few 





With 35 years’ practical experience our f 
technical department can offer con- 
Structive assistance on specific concrete 
hours. One gallon covers approximately 30 square yards problems including the preparation of 
of concrete. Complete in itself, RITECURE requires no 
wetting down or covering and provides increased 
compressive strength and resistance to surface wear. 


complete specifications. 


= 





Write for full technical information STUART B. DICKENS LIMITED 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. Works: Manor Way, Boreham Wooa, Herts. Telephone: Elstree 2211 
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Hy, = (— 04+ 18 X 4:022 — 7°8 X 2-205) x 103 — 10,400 lb. 
2H = 44,000 — 43,800 = 200 lb. 
Fig. 18 shows the arrangement of props for a two-span arched rib stiffening 
a north-light shell. Here the complete analysis requires the solution of five 
simultaneous equations, while seven equations are needed for a three-span frame. 
However, for flat arches the fixed-end moments are very small and may be 
neglected in the preliminary analysis, and the thrust of the arch may be calculated 


| = ; ; 
from H = 7’ in which M is the moment at midspan and d the rise of the arch. 


In Example I, the approximate value of the thrust would be 
2 
Hat = x 108 = 90,000 Ib., 
8 x 10 
compared with 90,400 lb. by the exact solution. 
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DUCTUBE Pneumatic 


SAVES 


MATERIALS 
MONEY 
TIME 


Tubing is specially made for 

duct formation in any type of 
concrete, and eliminates the use 
of expendable conduit or pipe. 


It is available in the following 








y diameters :—§”, }”, 1”, 1 &”/14”, 12,2’, 
W 24°, 3”, 34, 4", 5”, 6, 7”, 8, 9”, 10%, 12”. 






r/ 
» A free brochure “ DUCTUBE SAVES” will 
7 be sent on request 






y DUCTUBE MAY ALSO BE _ HIRED. 





Simply makes holes in conerelé 


DUCTUBE COMPANY LIMITED 


1 ADELAIDE STREET -'STRAND - LONDON -W-C:2 
Telephone :COVent Garden 1156-7-8 
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LIGHTWEIGHT 


DUCTEX)| METAL SHEATH 


Selling Price 
per 

10 ft. length 

ex Warehouse 

Diameter London 

3” 2/6 
5” 2/9 
Ging 3/- 
as 3/9 
1}” 4/9 
1}” 5/- 
13” 6/- 
14” 6/6 
13” 7/6 
1?” 8/3 
13” 9/6 
- 10/6 
24’ 15/- 





Packing and carriage 
additional to above 


If orders are of more than 
25,000 ft. and can be delivered 
to your site in one delivery, 
wrapped in straw rope bundles 
instead of being packed in 
cases, the price of any size 
quoted can be reduced by 
10%-20%, dependent upon 
quantity and destination. 











(EXTRA STRONG) 


Specially designed 
for forming 
prestressed 
concrete 

ducts 









It is available in 10 ft. lengths with screw or bell ends, 
with internal diameters of 4” to 24”. Each length 
is simply threaded on the cable and screwed or butted 
into the preceding length. The joins are covered with 
tape for added protection against the concrete grout 
entering the duct. The whole cable encased in steel is 
then placed in the structure in the design position. 
After the cable has been inserted, DUCTEX can be 
bent to the following radii, e.g. 14” dia. to 10 ft. approx., 
1?” dia. to 124° t. approx., and 2” dia. to 15 ft. approx. 


DUCTUBE COMPANY LIMITED 


1 ADELALDE STREET STRAND LONDON WC2 
Telept ‘ COVent Garden IiS€ 7-8 














FRAMES WITH CURVED BEAMS. 


Assuming the point of contraflexure of the columns to be at a distance of 


one-third of the height from the base, H = ee Xx 10% = 43,000 lb., which differs 


by only 7 per cent. from the actual value of 40,000 Ib. and may be used either 





to check the analysis or in the preliminary design. 
The last bay of the multiple-span frame may safely be assumed to be equi- 


valent to the structure shown in Fig. 12. 


Figs. 14 to 17 are 


M, = 396,000 lb.-ft., 
M, = 254,000 Ib.-ft., 


On this assumption the moments in 


Mx, = 337,000 lb.-ft. 


and H = 45,600 Ib., 


compared with 370,000 lb.-ft., 338,000 Ib.-ft., 246,000 lb.-ft., and 44,000 Ib., 
respectively, obtained by exact calculation. The calculation may be shortened 
by using the tables or graphs giving the elastic constants, fixed-end moments, 
and the reactions of the supports, which have been published. 
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Scottish Hydro-electric Schemes. 


A NEw project, known as the Awe Pro- 
ject, of the North of Scotland Hydro- 
electric Board, includes the first large 
pumped-storage hydro-electric develop- 
ment in Scotland. The scheme proposes 
to use the water from 324 square miles of 
the river Awe catchment area, and will be 
in three parts, namely the Inverawe, 
Cruachan, and Nant sections. The total 
capacity will be about 450,000 kW. and 
the estimated cost £24,500,000. 

The Inverawe section includes the con- 
struction of a low barrage a short distance 
downstream from the outlet of Loch Awe, 
from which water would be taken by 
tunnel to a power station, with a capacity 
of about 35,000 kW., near the mouth of 
the river. 

The Cruachan section includes the 
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pumped-storage plant and will have a 
capacity of about 400,000 kW. The 
station will use, at night and at week-ends 
when the load is low, the surplus energy 
from generating stations for pumping 
water to a high level reservoir, which will 
be connected by shafts to an underground 
power station; the water used will be 
conveyed to and from Loch Awe by a 
horizontal tunnel. The plant will be 
supplied mainly with water pumped from 
Loch Awe, supplemented by water taken 
by aqueducts from the headwaters of the 
rivers Liever and Noe. 

The Nant section includes the raising of 
the level of Loch Nant by the construction 
of a dam near its outlet and conveying the 
water by tunnel and pipeline to a power 
station near Inverinan on the shore of 
Loch Awe. The station will have a 
capacity of 18,000 kW. 
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ANOTHER PROPOSED “ CLOSED SHOP.” 





CONCRETE 


Another Proposed ‘‘ Closed Shop’’ for Engineers. 


DEsPITE the unsuccessful attempt of the 
Durham County Council in 1952 to force 
the professional engineers on its staff 
to join a trade union, the Edmonton 
Borough Council is now making a similar 
attempt by adopting the following con- 
dition of employment: ‘“‘ That every 
employee, with the exception of doctors, 


nurses, and others in similar professions, 


shall during the term of his/her employ- 
ment by the Edmonton Council be and 
continue to be a member of a trade union 
affiliated to, or specified by the Trades 
Union Congress as eligible for affiliation 
to, the Trades Union Congress; that 
every employee shall produce to the Town 
Clerk on request proof of membership of 
such trade union; and that failure to 
comply with this condition renders any 
employee liable to instant dismissal ”’. 
The Town Clerk has since stated that the 
term “ similar professions ”’ is confined to 
dentists, health visitors, and midwives, 
and does not apply to professional 
engineers. 

The Engineers’ Guild is striving to have 
professional engineers exempted from this 
condition of employment, and it is to be 
hoped that it will be as successful as it 
was in the case of the Durham County 
Council. A remarkable feature of this 
case is that people concerned with health, 
who are the only members of the staff not 
subjected to this tyranny, are probably 
already members of a trade union, as 
may be the rest of the officials and staff 
from the Town Clerk downwards. The 
** closed shop ”’ therefore seems to be an 
attempt to force the engineering staff to 
join trade unions catering for engineers or 
employees of local authorities. 

Since a candidate’s political views 
became his most important asset for 
election to a local council some queer 
antics have been performed by some 
queer and cranky councils. At Edmon- 
ton it is thought right that a medical 
officer of health and his staff need not 
belong to a trade union, but that the 
town clerk, the architect, the engineer, 
and all other members of the staff must 
show their cards. Why are these coun- 
cillors afraid to interfere with anyone 
concerned with public health but anxious 
to enforce their political beliefs on every- 
one else on their pay-roll? Why may a 
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doctor and a “ health visitor ” be allowed 
to retain their freedom while a borough 
engineer and a sanitary inspector must 
bow to the whim of a political tyrant ? 
Is a trade union card of more importance 
than a man’s ability in his profession ? 
Surely it is clear that if a good and a bad 
candidate apply for a post, the bad candi- 
date will be accepted if he has a union 
card and the good one has not—and 
surely this state of affairs is not in the 
best interests of the people who voted the 
councillors into power. 

It may be suggested that the pro- 
fessional members of the staff of this 
council form their own closed shop—and 
preserve their freedom and self-respect— 
by resigning. The action of the council 
in attempting to force professional engi- 
neers to join a trade union is monstrous ; 
the submission of the rest of the pro- 
fessional staff other than those concerned 
with “ health services’ to this tyranny 
is not easily understood. 


Expanded-Shale Aggregate. 


THE shrinkage on drying and expansion 
on wetting of expanded-shale aggregate 
are about 0-04 per cent., and not as 
stated in our July number. 
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Trent Gravels 


10,000 tons per week 
Washed & Crushed 14 in. to } in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 
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AVAILABLE IN 13” AND 2” DIAMETERS, é 
IN 20 FT., 40 FT., AND 80 FT. LENGTHS. 
SEND FOR PRICES AND SAMPLES 


DUCTUBE COMPANY LIMITED 
L ADELAIDE STREET 


‘STRAND - LONDON -W-C:2 
Telephone :COVent Garden 1156-7-8 
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Photograph shows CONTIDUCT 
being used to form twin reinforced 
concrete pipes 200 cm. and 180 cm. 
diameters at Basle-Pratteln. The 
CONTIDUCT tubes are in position, 
inflated. The reinforcement has 
been placed and the tubes strutted 
down with wooden blocks between 
the reinforcing bars. 





CONTIDUCT is now available in the 
following diameters : 

(2°, 15”, 18°, 21°, 24°, 27”, 30°, 33”, 
36”, 39”, 42”, 45”, 48”, 51”, 54”, 57”, 
60”, 63”, 66”, 69”, 72”, 75”, 78”, 81”, 
84”, 87”, 90” and 96”. 

A free brochure “ CONTIDUCT 
FOR LARGE DIAMETER DRAINS ” 
will be sent on request. 


CERTAIN DIAMETERS OF 
CONTIDUCT MAY NOW BE | 
HIRED. a 


Simply ‘makes bigger holes inconeréle 


DUCTUBE COMPANY LIMITED # 


ADELAIDE STREET -STRAND : LONDON -W-C:2 
Telephone: COVent Garden 1156-7-8 











THE EDUCATION OF ENGINEERS. 


The Education of Engineers. 


Aw address given by Mr. R. V. Collman, 
B.Sc., A.M.LC.E., to the Yorkshire 
Branch of the Engineers’ Guild was pub- 
lished in the Journal of the Guild and 
is reprinted in the following by permission. 


The Value of History. 


Several universities and technical col- 
leges are now experimenting with engin- 
eering curricula which include tuition in 
non-engineering subjects. Economics, 
law, philosophy, biology, social anthropo- 
logy—all these, and others, are testimony 
of the growing endeavour to broaden the 
base of engineering education. In the 
following it is argued that the study of 
history—particularly technological history 

-has an especial value towards a fuller 
appreciation of the social implications of 
technical invention and development. 

The unsatisfactory status of the en- 
gineering profession is a recurrent theme 
of discussion. What are the reasons, we 
ask, for the meagre rewards, for the lack 
of recognition of our profession, and for the 
failure of the general public to appreciate 


the part played by the engineer in the life 


of the modern community ? All kinds 
of explanations have been given to such 
questions as these, but we have been 
reluctant to accept the obvious answer : 
that the community does not consider that 
the engineer deserves a higher status: 
The people clearly do not think that we 
are fitted for high administrative posts, 
and prefer to be directed and governed 
by politicians, lawyers and accountants. 
Let us then, for a moment, accept this 
view; let us forget what we conceive to 
be our “‘ rights,’’ and see what can be 
done to merit a higher status—not to 
command success, but to deserve it. 

The engineer, as popularly envisaged, 
is a clever fellow who can do things if 
someone tells him what to do. He is 
seen essentially as a servant of the direct- 
ing class. Politicians or financiers decide 
that it would be a good thing to have a 
bridge here, a road there, or a power 
station somewhere else. The engineer 
comes in only when he is called. In this 
view it is not engineers who guide the 
trend of progress, but the administrators. 

This conception of the engineer's 
function in society has been strengthened 
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in recent years by the mildly con- 
temptuous label “ back-room boy.”” We 
are even told that the engineer becomes 
so absorbed in his work that he is bound 
to become something of a recluse. And, 
indeed, the present trend of our training 
makes it inevitable that this should 
happen. Engineering graduates are being 
turned out who are only half educated in 
any real sense. Some, if we are to judge 
by their written work, are almost illiterate, 
fitted no doubt to become excellent back- 
room boys, but little more than that. The 
community, it would seem, is starting to 
develop “‘ conditioned types,”’ fitted only 
for narrow specialised functions. This 
is no new problem; indeed we are only 
too keenly aware of it, and many sug- 
gestions have been put forward on how 
engineers may become better fitted to be 
leaders of the community. 

One school of reform has pinned its 
faith in action aimed at protecting or 
promoting the interests of the profession, 
such as the movement to establish the 
state registration of engineers. Such 
efforts may indeed be essential in winning 
full recognition for the profession, but they 
do not go to the root of the matter, which 
is to make engineers more worthy of the 
improved status that we all want. 

The second line of attack, slower but 
surer, is to reform the education and 
training of the profession, so that engineers 
may develop a wider and more liberal 
outlock. The Engineers’ Guild has done 
some excellent work in this direction ; 
in London it has organised courses in 
management, public speaking, and other 
neglected fields. At our branch meetings, 
whenever we venture beyond the con- 
fines of our daily professional round, we 
are helping to open the windows a little 
wider. The movement has spread to 
engineering colleges ; at Cambridge and 
some of the London colleges lectures are 
given on economics, law, and accountancy, 
and quite recently we have read that 
students at Loughborough College are 
pursuing a course in philosophy. 

All these additions to an engineer’s 
education are valuable, but they do not 
go deep enough; they are but the trim- 
mings of culture. Far more effective 
would be a sustained pursuit of one of the 
broader humanities, and no subject is 
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better fitted to redeem our education 
than is the study of history—particularly 
technological history and its social im- 
plications. 

Carlyle said that ‘‘ man is a tool-using 
animal,” and the history of civilisation 
has been determined by the progress of 
technology. Unfortunately, our arts- 
trained historians have not understood 
the key position of technology, while 
our technologists have been so immersed 
in present problems that they have dis- 
regarded the importance of history as a 
means of understanding the world around 
them. Our profession, if it were inspired 
by an historical consciousness, could make 
an invaluable contribution to the happi- 
ness and progress of man. 

How HIstorRy COULD BE STUDIED.— 
We ruust begin with the student, and here 
a protest might be made against the too 
early specialisation which is practised in 
our schools. It is wrong that a boy of 16 
or 17 should spend all his time on 
mathematics, physics, and chemistry as 
a prelude to taking up a course at an 
engineering college. He should be de- 
voting at least half his time to history, 
economics and the writing and speaking 
of English. And, at the university, is 
there room in the syllabus for historical 
studies ? Many college authorities say 
No: the three-years’ course is already 
sufficiently crowded. But could not 
some of the purely technical material be 
surrendered with advantage? Every 
architectural student, incidentally, finds 
time to study the history of architecture. 

A most interesting experiment is going 
on at Newcastle. There, in the mech- 
anical department of King’s College, 
University of Durham, Professor Burstall 
has introduced engineering history as one 
of the third-year’s subjects in a three- 
years’ course. Students devote about 
one-sixth of their time during the final 
year to this study. They are encouraged 
to read widely and discriminatingly in 
the general history of engineering ; but 
more particularly they study intensively 
a particular historical theme and submit 
a thesis upon it. Topics studied during 
recent years have included the history of 
the steam locomotive, the steam turbine, 
windmills, centrifugal pumps—and even 
mowing machines and water closets. Old 
records and drawings are examined, relics 
are studied in the museums, and, if pos- 
sible, a prototype machine is taken to 
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ONCE 


pieces and reassembled. All through his 
work the student is expected to bear in 
mind the social and economic background 
of the age he is studying, and to trace the 
various evolutionary threads that have 
led to the development in question. It 
cannot be doubted that Professor Burstall’s 
students will leave Newcastle with a far 
more mature and balanced outlook than 
their contemporary graduates who have 
followed a more orthodox course. 

But an engineer’s education is not con- 
fined to his college days. It continues 
throughout his life, and, even if his 
training has not included the study of 
history or the other humanities, there is 
no reason why he should not make good 
such deficiencies after he has qualified. 
There are university extension courses, 
museums, and libraries, all waiting to be 
called upon. 

Many engineers belong to the New- 
comen Society for the study of the history 
of engineering and technology. Some of 
its members have done great work in 
tracing the evolution and history of 
various aspects of engineering. Regular 
meetings are held at the Science Museum 
in London. But membership is small 
and the only provincial branch so far 
formed is in Birmingham. We need 
more of the Newcomen outlook in the 
profession to-day. 

THE VALUE OF HISTORY TO ENGINEERS. 
—Every engineer, then, should cultivate 
a broad knowledge of general history, and 
of the history of science and engineering. 
He will appreciate, as the layman cannot, 
the tremendous influence which tech- 
nology has had in determining the political 
and social life of the world, particularly 
over the past two hundred years. As 
an engineer, he will be the more successful 
if he is conscious of present knowledge as 
the outcome of past trends. Early diffi- 
culties should be understood and the 
reasons for successes or failures assessed. 
As a study in human behaviour, it is 
fascinating to analyse the mind and 
motives of such men as Leonardo, George 
Stephenson, or Faraday. 

The history of the development of 
original ideas and the overcoming of 
obstacles is an inspiration to young 
engineers. The message of Samuel Smiles 
is by no means out of date, but we do need 
a modern Samuel Smiles who will interpret 
technological history in the modern idiom, 
with due regard to the current swing away 
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STELMO STRESSING BEDS 


Available for 200 tons, 100 tons, and 50 tons force. © Full 
information supplied on operation and site erection. 


Why not consult us now on your stressing problems ? 
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os) }} the most comprehensive 
[SterMo] mould service in the world 





STELMO LTD. - 275 SHAKESPEARE ROAD - LONDON - S.E.24 
Telephone : Brixton 4201 
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STERNSON No. 205 
Transparent Surface Waterproofer 


STERNSON No. 300 


Waterproofing for concrete, mortar 


STERNSON No. 310 


Accelerator, Hardener, Waterproofer 


products STERNSON No. 340 
Accelerator, Hardener, Waterproofer 
ensure STERNSON No. 355 
Quick-set Liquid 
improved STERNSON No. 600 
Metallic Jointing Material 
concretin g STERNSON No. 610 


Metallic Bonding Material 


STERNSON No. 620 
Metallic Hardening Material 


Specified by leading consultants, STERNSON PRODUCTS 
are approved and used by Government Departments, 
County and Borough Engineers, Civil Engineers 
throughout the world. Unaffected by extreme climatic 
conditions, the correct STERNSON formula 
gives improved results with no increased labour cost. 
Suitable for all forms of concrete construction. 


3 ADVISORY SERVICE 


With 35 years practical j 
experience our technical 


STUART B. DICKENS LTD. 


36 Victoria Street, London, S.W.t. 
Telephone: Abbey 4930 & 6157. 
Works: Manor Way, Boreham Wood, Herts. 
Telephone: Elstree 2211. 
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from the “‘ great man”’ theory to the 
“ social environment ”’ theory of history. 

But not only in his daily work will the 
engineer feel the value of historical know- 
ledge. The historical outlook gives a 
sense of proportion; things that are im- 
portant can be separated from the things 
of the moment. The historical mind is 
the detached mind. The historically- 
minded engineer will develop his own 
philosophy ; it will amuse him to see how 
historical events have been interpreted 
according to the bias of various writers, 
and he will learn to sort out the facts from 
the propaganda. He will begin to grasp 
the social and political implications of 
technological progress, and will begin to 
feel a sense of responsibility for the future. 
He will become conscious of the part he is 
playing in the moulding of history. 

THE CONSEQUENCE OF INVENTION.— 
If we accept the principle that engineers 
are responsible for every technological 
development and for its consequences, 
then the moral stature (if not the status) 
of the engineer immediately rises. For 
example, road accidents are directly the 
concern of the engineer; he is respon- 
sible for the design of the roads and for 
the vehicles themselves; morally he is 
responsible for the consequences of his 
inventions. Itis good that the Engineers’ 
Guild has concerned itself with road 
safety matters. 

Equally, engineers of all countries are 
partly responsible for the new nuclear 
weapons ; without the engineer a hydro- 
gen bomb could not be made—neither for 
that matter could aircraft or submarines. 
But engineers have yielded up their 
responsibility for the use of these things 
to politicians and soldiers. It is wrong 
that engineers should make them possible 
and then repudiate liability for their use. 

The historically-minded engineer will, 
then, develop a responsible and deep con- 
cern for the future. He will be anxious 
to control to man’s best advantage the 
development of nuclear power, auto- 
mation in production, new methods of 
transport. He will be personally con- 
cerned that we do not squander our 
wasting natural resources of fuel and 
metals in inefficient and unnecessary 
ways. He will be deeply conscious of the 


November, 1957. 








THE EDUCATION OF ENGINEERS. 


problems of world population and food 
supply. Increasing the productivity of 
the earth is largely an engineer’s prob- 
lem; in his hands are the problems of 
irrigation, soil conservation, and the pre- 
vention of atmospheric and water-borne 
pollution. He will be conscious of the 
ugly legacy left us by our predecessors of 
the industrial revolution, and will be 
careful that we do not offend our des- 
cendants in the same way. He will 
accept his share of responsibility for the 
dehumanising of the worker which has 
come with mass production. 

It is not suggested, of course, that we, 
as individuals, would be a penny the 
better off for possessing a knowledge of 
history. Noemployer is prepared to give 
an engineer a rise in salary because he 
can produce a diploma in history. But 
what individuals cannot accomplish for 
themselves, a whole profession can. We 
should look forward to a new generation 
of engineers, fully as competent profession- 
ally as those of today, but, in addition, 
deeply aware of the part played by science 
and technology in man’s history. The 
Councils of the Institutions of Civil, 
Mechanical, and Electrical Engineers 
could then speak with a single voice for 
the profession. They could insist that, 
as this is an engineers’ world, engineers 
should have a leading part in the directing 
of it. The technologist would no longer 
have to fight for the recognition of his 
status. It would be accorded to him as 
a right. 





COMPLETE PLANTS 
DESIGNED e INSTALLED 
AND COMMISSIONED 
SPECIALISTS IN 


Reinforced Concrete @ Structural 
Steelwork @ Mechanical Handling 
Special-Purpose Plant 
Products Design @ Tooling 
BRITISH-GECO ENG. CO. LTD. 


ADELAIDE HOUSE, LONDON BRIDGE, E.C.4 
Telephone : Mansion House, 8277 
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MISCELLANEOUS. 


LECTURES ON BUILDING. 


THE following lectures have been arranged 
by the Ministry of Works. Admission is 
free. 

Weathering and Deterioration of Con- 
crete and Cement Renderings, by C. 
Hobbs. College of Further Education, 
Park Square, Luton. November 20. 
7.30 p.m. 

The R.I.B.A. Form of Contract, by 
David Gardam. Gas Showrooms, Town 


Hall Extension, Manchester. Novem- 
ber 19. 7.15 p.m. 

Some Aids to Productivity, by A. E. 
Chittenden. Technical College, Roe 
Green, Hatfield. November 14. 7.30 
p.m. 


Application of Soil Mechanics to Build- 
ings, by A. L. Little. London Poly- 
technic, Portland Hall, Little Titchfield 
Street, London, W.1. November 14. 
7 p.m. 

Safety in the Building Industry, by J. 
A. Hayward. Technical College, Hunny 
Hill, Newport, Isle of Wight. Novem- 


ber 18. 7 p.m. And Education Offices, 
Guild Street, Burton-on-Trent. Novem- 
ber 20. 7.15 p.m. 

Safety in Excavations, by G. A. 
Roberts. Y.M.C.A., Blackett Street, 
Newcastle-upon-Tyne. November 1g. 
7 p-m 


New Traditional Methods of Building, 
by R. C. Scholefield. Brabloch Hotel, 
Renfrew Road, Paisley. November 19. 
7.15 p.m. 

Planning of High Flats, by T. L. 
Knight. College of Building, Cauldon 
Place, Stoke-on-Trent. November 19. 
7.15 p.m. 

Programming and Progressing for 
Builders, by A. E. Chittenden. New 
Marine & Technical College, South Shields. 
November 20. 7 p.m. 

Sound Insulation, by J. A. Godfrey. 
Technical College, Bolton. November 21. 
7.15 p.m. 

Control of Concrete Quality on Sites, 
by R. A. Kenny. School of Building, 
Selhurst Road, London, S.E.25. Novem- 
ber 21. 7 p.m. 

Powered Hand Tools, by A. F. Coare. 
Technical College, Shorncliffe Road, 
Folkestone. November 25. 7 p.m. 
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Building in South America, by C. 
Graham. Park Hotel, Park Street, Car- 
diff. November 26. 7 p.m. 

Common Defects in Buildings, by H. M. 
Llewellyn. Lauder’s Restaurant, King 
Street, Kilmarnock. November 26. 7.15 
p-m. And by H. J. Eldridge. Harris 
College, Corporation Street, Preston. 
November 27. 7 p.m. 

Problems of Plastering and Rendering, 
by E. L. Westbrook. Technical College, 
Newstead Road, Weymouth. Novem- 





ber 26. 7.15 p.m. 

Essentials of Good Concreting, by 
E. E. H. Bate. Department of Building, 
159 Tadcaster Road, York. Novem- 
ber 27. 7 p.m. 


Surface Finishes of Concrete, by J. G. 
Wilson. Technical College, Cherry Street, 
Stafford. November 28. 7.15 p.m. 

Arbitration in Building Disputes, by 
Norman P. Greig. Technical College, 
Hempstead Road, Watford. November 
28. 7 p.m. 





TRENT GRAVELS 
LTD 


ATTENBOROUGH 
Nr. NOTTINGHAM 


Teleph : B 25-4255 
producers of GRAVEL, SAND and TRUCK- 
MIXED CONCRETE 
pl e in ing 
the opening of their 


NEW LEIGH WORKS 


AT 


HERMITAGE LANE, . «NSFIELD 


producing 60 cubic yards of 


READY MIXED 
CONCRETE 


per hour to any specification and of 
guaranteed strength 
Telephone: Mansfield 4558 
Easy access for vehicles of all sizes. 


All enquiries and orders will receive prompt and 
careful attention. 
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STAHLT/ON 












Stahlton flooring being 
laid in the new factory for 
A.C. Delco, Division of 
General Motors Limited, at 
Kirkby, Liverpool. The archi- 
tects for the project are 

Sir Alfred Shennan and Partners, 
and the main contractors 
Messrs. Lloyd and Cross Limited. 





Stahlton floors and roofs were introduced 
into this country by the Costain organiza- 
tion in 1952. 

Their many advantages found immedi- 
ate acceptance. The clay or concrete units 
are light and easy to handle, simple to fix 
and require no specialised techniques. 
They are now being used on an imcreasing 
number of contracts—from hospitals in 
the Highlands to office blocks in London. 


For fully illustrated particulars please contact — 


| CONCRETE CO. LTD 


LONDON & SOUTHERN COUNTIES. 
Duncan House, Dolphin Square, London, $.W.1. Telephone: Victoria 3172/4 
SCOTLAND & NORTHERN COUNTIES. 
Coltness Factory, Newmains, Lanarkshire. Telephone: Motherwell 2331 
WALES & WEST COUNTRY. 
Cowbridge Road, Bridgend, Glam. Telephone: Bridgend 961 
LANCS., YORKS. & MIDLANDS. 
R. Costain & Sons (Liverpool) Ltd., Bariows Lane, Liverpool, 9. Telephone: Aintree 4141/5 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 4d. a word : minimum, 
7s. 6d. Situations Vacant, 5d. a word: 
minimum, 10s. Other miscellaneous adver- 
tisements, 5d. a@ word: minimum 10s. 
Displayed advertisements, 35s. per column 
inch. Box number 1s. extra. 


must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. Detailer-draughtsmen and 
juniors required for varied reinforced concrete work. Five- 
days’ week. Superannuation scheme. Moving shortly to 
new offices off Wandsworth Road (near Clapham Junction). 
Write, stating experience, age, and salary required, to Tue 
Rom River Co. Ltp., 90 Eversholt Street, London, N.W.1. 


SITUATION VACANT. Senior reinforced concrete 
engineer-designer required by a large manufacturing 
organisation with branches throughout the United Kingdom. 
Must be conversant with Code of Practice, L.C.C. Bye-Laws, 
and able to design light frame structures and floor beams 
from estimating stage to final details. Liaison with produc- 
tion and sales departments of prime importance. First- 
class working conditions, pension scheme. Position calls 
for initiative and responsibility, and gives the right man a 
really good opportunity for progress. Salary according to 
experience and qualifications. Apply, giving full details 
and experience, etc., to Box A.542, CENTRAL News Lrtp., 
43 London Wall, London, E.C.z. 


SITUATIONS VACANT. Experienced reinforced concrete 
designer-detailers required. portunity of contemporary 
design experience. Salaries up to {1100 according to 
experience. Five-days’ week. Joun De BremMarKer & 
Partners, 3 Southampton Place, London, W.C.1. Chan- 
cery 3785. 


SITUATION VACANT. Design assistant required in 
London by Westminster consultants. A.M.1.Struct.E. or 
similar. Good design-detailing experience essential. Work 
mainly reinforced concrete. Permanency, staff pensions, 
and a salary related to qualifications and experience. 
Box 4471, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


CENTRAL ELECTRICITY 
AUTHORITY 
RESEARCH LABORATORIES, 


LEATHERHEAD, SURREY 


Applications are invited for the following 
appointments in the Mechanical Engineering 
Section of the Laboratories. 

(a) MECHANICAL ENGINEER to undertake 
research in vibration and fatigue characteristics 
of steam and gas turbine blading at room and 
elevated temperatures and to design and develop 
new test rigs for this work. Candidates should 
have an honours degree in Engineering or Physics 
and preferably some industrial or research experi- 
ence. Salary within scale £1055-{£1265 p.a. 

(b) MECHANICAL OR CIVIL ENGINEERS 
to undertake theoretical and experimental work 
on the analysis of thermal stress in nuclear reactor 
shielding. Successful candidates will be required 
to develop their own test apparatus, carry out 
measurements on site and on small scale models 
at the laboratories and to correlate results with 
their theoretical predictions. Candidates should 
have a degree in engineering or physics and pre- 
ferably some industrial or research experience. 
Salaries within scales £1055-£1265 p.a. or £820- 
£995 p.a. 

Write for application forms to D. Morrart, 
Director of a Winsley Street, 
London, W.1, be returned by 25th 
November. Quote ‘Ref. Cc C. E./438. 


careers in Reinforced Concrete... 





SITUATIONS VACANT. Design engineers required by 
Upatts Prestressep Concrete Lrp. Good salary and 
prospects for well-qualified men. Write to West Quay 
Road, paeutbenpten. 


- - THE EXPANDED METAL 
COMPANY LTD. 


roe me concrete designers and detailers re- 
quired for permanent positions in London, West 
Hartlepool, Birmingham, and Manchester. Five- 
days’ week. Staff pension scheme, etc. Apply 
in writing, giving brief details of experience, and 

required, to the Chief Engineer, Tue 
pe eg § Metat Co. Lrp., 16 Caxton Street, 

rs 


. 


TERRESEARCH LTD. 


invite applications for the following vacancies: 
CIVIL AND STRUCTURAL DEPT. SFNIOR 
ENGINEER, fully qualified, experienced in design 
and construction, investigations and research (or 
with a desire to specialise in such matters). This 
is a first-class position of considerable responsi- 
bility for a leading man. 

The position offers outstanding opportunities for 
the successful applicant. 
ASSISTANT ENGINEER qualified ; 
similar duties, and o unities to ‘the above. 
GROUND EXPLORATION AND SOIL 
MECHANICS DEPT. ENGINEERS, qualified, 
experienced in design and construction, knowl 

of geology and soil mechanics and with a desire 
to specialise in this ever-widening and important 
specialised activity. 

Applications with full details of qualifications and 
experience to THe Secretary, TERRESEARCH 
Limitep, Ruislip Road, Northolt, Greenford, 
Middx. 


experience, 


Opportunities for 


on the staff of 


BRE 


There are vacancies for Reinforced 

Concrete Designers in the London Office at 
54 Grosvenor Street. Designs in prestressed 
and shell concrete are prepared at this office, 
in addition to a wide variety in normal 
Reinforced Concrete. Working conditions 
are excellent, the office being equipped 

with controlled heating and ventilation. 

Five day week — Canteen — Pension Scheme. 
Top rate salaries are paid to Designers, 
Designer-Detailers and Detailers in accordance 
with ability and experience. Openings 
available for graduates and men with H.N.C. 
Apprenticeship scheme available for 

students of good educational standard. 


THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 


Chief Engineer : 
A. P. MASON, B.Sc., M.1.C.E., M.1.Struc.£., M.ASCE 
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SITUATION VACANT. Senior reinforced 


reinforced concrete 

engineers. Should be A.M.LStruct.E. amd/or A.M.LC.E. 

Apply in writing, stating age, experience, salary 

to Box 4468, ConcrETE snp a 
EneaEenane, 14 Dartmouth Street, London, S. 


SITUATION VACANT. A surveyor, ses ie: in oe 

ngineering, quantities and settling accounts, needed by 
consulting engineer, Victoria Street. Work varied but 
permanent, with scope for advancement. Site visits needed, 
but residence in London, except for special occasions. 
Write Donovan Lee, M.L.C.E., 66 Victoria Street, London, 
S.W.1. 


CENTRAL ELECTRICITY 
AUTHORITY 


RESEARCH LABORATORIES, 
LEATHERHEAD, SURREY. 


CIVIL ENGINEERS 


CIVIL ENGINEERS required in the Mechanical 
Engineering Section, Central Electricity Authority, 
Research Laboratories, Leatherhead, to carry out 
experimental investigations into the properties of 
both ordinary Portland cement concrete and 
pulverised fuel ash concrete. They will become 
members of a team engaged on an expanding 
programme of research on the use of concrete in 
nuclear power plant and other civil engineering 
projects. Candidates should have a degree or 
H.N.C. in civil engineering. 

Salaries within scales {550-£725 or {820-4995 p.a. 

Write for application forms to D. Morrat, 
Director of Establishments, Winsley Street, Lon- 
don, W.1, to be returned by 25th November. 
Quote Ref. CCE. /437. 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


Vacancies with good prospects for ENGINEER- 
ING ASSISTANTS (up to£{860) and ENGINEERS, 
Grade III (up to £1,090) (under review) in :— 

(a) Structural Engineering Division—Extensive 
programme includes multi-storey flats, schools, 
offices, warehouses and other buildings, and 


(b) District Surveyors’ Service in districts coin- 
ciding, with one —— with Metropolitan 
Borough boundaries. Jork mainly outside in- 
volving negotiations with architects, engineers, 
and surveyors, and supervision of works in progress. 

Application form and particulars from the 


ARCHITECT (ref. “ny The County Hall, 
London, S.E.1. (16x1.) 


Bs a A RS aS 


REINFORCED CONCRETE 
DESIGN 


Applications are invited from Senior Engineers 
capable of taking complete control of jobs and 
supervising the work of detailers and draughts- 
men. Reinforced Concrete Structures of all types 
are dealt with, including shell roofs, tressed 
work, etc. Lunch Vouchers are provided ; there 
is a pension scheme, and a five-days’ week is 
worked. 


Write to the Chief Engineer, G.K.N. Reinforce- | 
ments Ltd., 7 Oxford Road, Manchester,1,marked | 
“ Personal’’. Applications will be treatedinstrict | 
confidence and, if preferred, you may telephone | 
Wilmslow 2563 after office hours. Appointment 
can be arranged for any time of day or evening. 
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SITUATION VACANT. Design draughtsman wanted by 
firm specialising in all forms of concrete construction. 
The position is suitable for those experienced in structural 
as and able to take res) a. Salary will 

be according to age and ability, he successful applicant 
will be required to work in Yorkshire. Apply, in writing, 
to Personnet Manacer, Kincssury Concrete Co. Lrp., 
Kingsbury Road, London, N.W.9. 


REINFORCED CONCRETE 
DESIGNERS 


Opportunity occurs for young men with H.N.C. 
or B.Sc. to specialise in reinforced concrete design. 
All types of work undertaken by specialist firm. 
Good pay and bonuses for good men. Free pension 
fund up to half pay for long service. 

Write, giving career and personal details in 
confidence, to Box 4477, Concrete anp Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


BUILDING INSPECTORS 
CENTRAL ELECTRICITY 
AUTHORITY 
BRADWELL AND BERKELEY 
NUCLEAR POWER STATIONS 


BUILDING INSPECTORS required at the 
BRADWELL (ESSEX) and BERKELEY 
(GLOS.) NUCLEAR POWER STATIONS for 
inspection of building works and steelwork erection 
as directed by the Site Civil Engineer. Previous 
experience on major building works essential. 
Experience on power station sites and structural 
steelwork erection an advantage. Salaries within 
the scale {820-995 p.a. 

Write for application form to D. Morrart, 
Director of Establishments, Winsley Street, 
London, W.1, to be completed and returned by 
30th November, 1957. Quote Ref. C.C.E./451. 


SITUATION VACANT. Designer with at least 4-5 years’ 
experience in reinforced concrete required for London 
rofessional office. Knowledge of steelwork an advantage. 
ee and/or professional qualification desirable. Must 
be capable of working with minimum supervision, and 
will be expected to attend progress meetings and deal 
directly with clients’ representatives. The work is varied 
and offers scope for initiative. Five-days’ week. Apply, 
stating full particulars, and salary required, to Farmer & 
Dark, Romney House, Tufton Street, London, S.W.1. 
SITUATIONS VACANT. Reinforced concrete detailers 
with some design knowledge required for London profes- 
sional office. Experience of steelwork an advantage but 
not essential. The work is varied and offers scope for 
initiative. Five-days’ week. Please apply, giving full 
details, and salary required, to Farmer & Dark, Romney 
House, Tufton Street, London, S.W.1. 
SITUATION VACANT. Consulting civil engineers 
require engineer with considerable design and practical 
experience of prestressed concrete, and a working know- 
ledge of shell roof design. Senior and well-paid post, 
wide opportunities. L. G. Moucner & Partners, Ltd., 
38 Victoria Street, Westminster, S.W.1. Telephone 
Abbey 1122—Mr. Booker. 
SITUATION VACANT. Consulting engineers require 
an experienced Graduate with at least A.M.LC.E. or 
A.M.Struct.E. Must be versatile and capable of designing 
anything in any material. Jenkins & Potter, 66 Victoria 
Street, London, S.W.1. eee Tate Gallery 9433. 


DRAUGHTSMAN OR ‘TRACER 
WANTED FOR 
PART-TIME WORK 


Part-time work is available for a draughtsman 
or tracer with a knowledge of reinforced concrete. 
Good lettering and symbols essential. 

Box 4475, CONCRETE AND CONSTRUCTIONAL 
a 14 Dartmouth Street, London, 

.W.r 
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REINFORCED CONCRETE 
ENGINEER 


required to take charge of small office in Birming- 
ham. Write, giving full details of experience, and 
salary required, to THe Soguare Grip REINFORCE- 
MENT Co., Ltp., Ashmead Road, Keynsham, Bristol. 


REINFORCED CONCRETE 
DESIGNERS 
DETAILERS AND DRAUGHTSMEN 


are invited to apply for vacancies in the offices of 
Square Grip Reinforcement Co. Ltd., at their 
Colnbrook (Slough), Keynsiiam (Bristol), Gates- 
head, and Glasgow branches. Opportunity to 
work on variety of structures. Five-days’ week, 
modern offices. Previous experience essential for 
senior posts but consideration given to other 
suitable draughtsmen. Good salaries with pension 
and profit-sharing schemes. Write, giving full 
details of experience, and salary required, to THe 
Square Grip Reinrorcment Co. Lrp, Colnbrook 
By-Pass, Slough, Bucks. 





REINFORCED 
CONCRETE 
DESIGNER-DETAILERS 


Reinforced Concrete designer-detailers required 
for London offices. Good conditions, non- 
contributory pension scheme. Apply, giving 
experience and salary required, to 


THE Crier ENGINEER 
KLEINE CO., LTD. 
9—13, GEORGE STREET 

LONDON, W.I 


SITUATIONS WANTED. 


SITUATION WANTED. Civil engineer (25) of French 
nationality seeks position in or near London. Two years’ 
experience in drawing office. Knowledge of prestressed 
and reinforced concrete design. Box 4472, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION WANTED. M.L.Struct.E. engineering 
executive seeks change in London. 35 years’ experience 
in design and detail of reinforced concrete, steelwork, 
foundations, etc. Box 4474, CONCRETE AND CoNsTRUC- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 

SITUATION WANTED. Reinforced concrete detailer 
(section leader), age 26, four years’ experience of precast 
industrial buildings, at present studying for Concrete 
Engineering Diploma, requires situation with possibilities 
of design work in the near future. Midlands or Home 
Counties. Assistance would be required with accommo- 
dation. Box 4476, ConcRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SERVICES OFFERED. 


SERVICES OFFERED. Qualified and experienced 
engineer offers assistance to consulting engineers of self 
and two draughtsmen in the design, detailing, bending 
schedules, etc., for reinforced concrete work. Box 4473, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


SERVICES OFFERED. Experienced engineers offer 
complete and prompt service to consulting engineers for 
all types of reinforced concrete (including shell) structures 
Box 4448, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


FOR SALE. 
FOR SALE. Refuse containers repaired and modified. 
General metalwork, all types. E.StepHens & Son, Ltp., 
Bath Street, London, E.C.1. Clerkenwell 1731. 

FOR HIRE. 
FOR HIRE. Lattice steel erection masts (light and 


heavy), 30 ft. to 150 ft. high, for immediate hire. BELL- 
MAN, 21 Hobart House, Grosvenor Place, London, S.W. 1. 


SiR ROBERT McALPINE & SONS LTD. 
as a Member Firm of 
THE NUCLEAR POWER PLANT CO. LTD. 


require 


REINFORCED CONCRETE DRAUGHTSMEN 


with a knowledge of design. The office is situated at Knutsford, Cheshire. 


Written application, with an accompanying sheet giving full details of age, 
education, and qualifications, should be sent to 


A. HOUGHTON BROWN, 
Booths Hall, 

Knutsford, 

Cheshire. 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded Our products include Washed 
concrete aggregates, and shingles Sharp Sand, all sizes of shingles, 
for road dressing, coupled with from 3/16" up to 2°, either 
efficient delivery, are at the crushed or natural. 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and Special Specifications made to 
Middlesex Areas. order. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 








CONCRETE AND CONSTRUCTIONAL ENGINEERING Novemser, 1957. 


1 
i 


ate 
(ROT IPR errr! } 


= LIVERPOOL @ AGO _mancuester = 








q = o | . 
- DUBLIN 


| 
= 
= 
3 
| 


ARDIFF 

BRISTOL 
Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 


CLUTCH 


REINFORCED CONCRETE IS 
CONSTRUCTION AT ITS BEST 


are vacancies 

for experienced 
engineers in several 
of our design offices. 


The British Reinforced Concrete Engineering Co. Ltd., Stafford 


M-w.791 
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